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pAmazing but True! This 


of 24 Ground Lessons and 


Actual Size 8%," x 11%" 
Sturdily Bound in Cloth 


HAROLD E. HARI 


AIR { 


ESSON NO. 8 
APPROACH AND LANDING 


Just a Small Section from a 
Typical Page in THE COMP, 














Illustrated Aviation Course 
24 Air Lessons in One Big Book 


128 Giant 
Pages, 
Each Twice 
the Size of 
the Page in 
an Ordinary 


At the bargain price of only 
, For Every Aviator, Every Student Pilot, 


inn i, 


Everyone Planning to be a Flyer! 





2 


Book! 


Tested and Proved Visual Method Makes Learning to Fly 
as Easy and Enjoyable as Learning to Drive a Car! 
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340 Sets of Picture-Diagrams & 


Clear Text Describe Every Action 
in Actual Flying! 


Alr Experience 
Cockpit Layout 
Effect of Controls 
Rudder (Primary Effect) 
Elevators (Primary Effect) 
Ailerons (Primary Effect) 
Rudder (Further Effect) 
Ailerons (Further Effects) 
Effect of Slipstream on Con- 
trols 
Taxiing 
Straight and Level 
Straight and Level 
Tail Trim 
Effect ot Airspeed 
Climbing and Gliding, Stalling 
Climbing and Gliding 
Stalling 
Medium Turns 
Effects of Rudder When 
Banked 
Effect of Elevators When 
Banked 
Medium Turn 
Faults 
Gliding Turns 
Taking Off 
Power Approach and Landing 
Gliding Approach and Landing 
Spinning 
First Solo 
Sideslipping 
Basic 
Into Wind 
Across Wind 
On 3 Turn 
Precautionary Landings 
Low Flying 
Steep Turns 
Climbing Turns 
Forced Landings 
Fire Action 
Abandoring Aircraft 
instrument Flying (Under the 
Hood) 
Compass 
Fore and Aft Level 


Flying 


Turn and Bank Indicator 
urns 
Turning On To Courses 
Gliding and Climbing 
Take-off 
Spinning 
Variety of Instruments 
Link Trainer 
General Exercises 
T. and U. Tests 
Instrument Landings 
The Civil Aeronautics Board 
Radio Instrument Landing 
The U.S. Army Radio Instru- 
ment Landing 
The Lorenz Approaches 
Landings 


and 
of the United 


Radio Ranges and Other Radio 
Aids er Route 
Procedure Turns and Orienta- 
tion 
Cross-wind 
Take-off and Landing 
Re-starting Engine in Flight 
Acrobatics 
Looping 
Stall Turn 
Inverted Gliding 
Half-roll Off The Back 
Half-roll On To Back 
Stow Roll 
“Roll Off The Top” 
Flick Half-roll 
Inverted Turns ard Spinning 
Accidental Invertea Spins 
Upward Roll 
Acrobatics On The Glide 
Bunting and Outside Loop- 
ing 
Air Navigation 
Forced Landing Test 
Height Test 
Cross-country Test 
Passenger Test 
Night Flying 


ALL IN THIS ONE 8OOK! 
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“I soloed last week and passed tests with 
h was due largely to the valuable he 
from your COMPLETE FLYING MANUAL 


whi 


Pa 


“Should be 
home 


eT Le Ne Ne a SS 


Just Read What Actual Users Say: 


—Fiying Service, Inc 


a great aid to students 
Floyd Bennett 


p and 


C.LH., 


doing 
Airport 


» very good average, 
knowledge gained 
Masontown, 


their studying at 


“I am going to learn more about this flying business by reading 


and studying your COMPLETE FLYING MANUAL than 
instructor could ever teach me.’ 


—H.R 


Mitchell Field 


any flying 


“The painless and logical method of assimilating flight instruc- 


tion as prepared 


in this book makes it 


stand out 


majority of similar books.’"—F. H. R., Parks Air College 


above the 
Inc. 


y OURS almost as a gift—this modern, authoritative Flying 

Manual—arranged for easy study and quick reference. 
With its illustrated series of 24 ground lessons and 24 air 
lessons, it shows you, step by step, exactly how to meet flight 
situations of many kinds. It shows you exactly the action you 
take and the effects of your action on the flight of your plane. 

This is a revision of the manual used during the war by 
military pilots throughout three-quarters of the English-speak- 
ing world. It has been edited by Lieut. Col. Harold E. 
Hartney, U.S. Air Corps, Res., who, as former Chief of Train- 
ing for the Air Corps, organized air service schools and 
prepared and supervised the installation of courses of study. 
It is an essential handbook of information for everyone inter- 
ested in flying, whether for pleasure or business, for pilot's 
jobs or for design and construction of planes. In its 128 giant 
pages, you will find in concise form the type of instruction 
for which you would ordinarily pay a great deal more at 
school. And as a daily refresher and question-answerer, its 
value is unsurpassed! 


Yours for a Week’s FREE Trial! 


Only a limited supply remains of the huge printing made of 
this Complete Flying Manual, so if you want a copy at the 
amazingly low price of only $2.00, better act at once to avoid 
disappointment. Send no money now unless you wish to. 

We will send it subject to your approval after a week's 
FREE trial. If not more than delighted, return the book and 
you will not be obligated in any way. National Aeronautics 
Council, Inc., 37 West 47th St., New York 19, N.Y. 

Copyright 1946 by Nationa] Aeronautics Council, Inc. 


BREESE RRS EEE eee 
MAIL THIS COUPON TODAY! 


National Aeronautics Council, Inc. 
37 West 47th Street, New York 19, N.Y. 


YES, rush me at once a copy of “The 
COMPLETE FLYING MANUAL”, 
with its 48 Ground and Air Lessons 
illustrated with 340 sets of Picture-Diagrams making 
every step crystal clear. After a week's trial, I may 
return the book and you will refund my money. If I 
keep it, I will send you only $2.00 plus a few cents 
postage as payment in full. 


DO NOT WRITE IN BOXES 


8. 
B011 


Mr 
Mrs 
Miss 


Address 


City & 
Zone No - State 


Print plainly th block letters 








SAVE MORE. If remittance of $2.00 accompanies this coupon, we will 
pay postage. Same return privilege; refund guaranteed 
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Eight-Ring Radio Circus 
Science's gob Feller 

Building Blocks of 
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Science 


SCIENCE AT WORK 


of the Month 
Tying a Bridge Down 
New Ways of 
Winged Wheel 
Revolt of the Earth 
Test Aids 


Picture 


Finding Things 


Pressure 


PSM FEATURES 


Motion? 


Piano Fits 
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Portable 
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Tilting Trailer 
How Home Locks 
What You Should 
Home Water 
Machines 
The Microscope 


Work 
Know About 
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Destroy” the Earth 
Looks at Fibers 
AVIATION 


n Reports to the Nation 
Slingshot” 


Aviat 


Electric Launches Planes 
Waco Aristocraft 

Flying on the Ground 
Fluorescent Briefing 
Torpedo Attack 

Grumman Hatches a Mallard 
How to Fly a Drone 


What's New in Aviation 


AUTOMOBILES 


How New Cars Package People 
‘Tomorrow's Gas Station 
Superior Lubricant 
Gus Starts a Stop-and-Go Customer 


Thermostats on Guard 


INVENTIONS 


Crowd Cx 


New Ideas fr 
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I'd Like to See Them Make 
Clamps Are Handy in Lab 
Mortar Is Extremely Hard 
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New 
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Caught by Camera at Bikini 96 
Table-Top Wonderland 113 
Tripod Adapter 187 
Making an Exposure-Meter Case 188 
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es SAVING In / 
= Challenger service a Union service at any Union Pacific office RAILROAD 


Pacific innovation is made to measure tor your local ticket agent 

the traveler who desires comfort and other . ° . « FARES 

advantages at comparatively small cost In ‘addition to the low-cost Challengers, 

Union Pacific also operates Streamliner and 

Govbile sorte ta ral loons Gnd wo both Limited trains between Chicago- St. Louis 

charges. For Coach passengers there are and West Coast points. No matter which SAVING InN / 
service you choose, your journey via Union BERTH / 

Pacific will be a highlight of your vacation / 

or business trip. You relax as you ride. 


For Sleepir 3-Car passengers there's a 


adjustable, individual seats, and subdued 
n ae wnt. = 

rclude California... Pacific Nochwett RECLINING 

3 LOATH SEATS 


@ be Specific - 


say"Union Pacific’ | syeypewsye 


DINING CAR 
MEALS 








UNION PACIFIC RAILROAD 


poso of rwe Shitamnets ano rne Challengers 





Pliers Serve as Crimping Tool 195 
Wrench Clamps Piping 195 


Gt Electric-Arc Torch 198 
Ww 4 Light Brazing Torch saeensaiidia — 
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Colonial Pine Screen ; ee 
Treasure-Chest Book Ends 149 
Early American Tray Table ; 150 
Personalized Beverage Stirrers ee 
Alphabet Block Train ’ si 151 
Leatherette-Covered Overnight Case. 152 
Four-in-One Game Kit.. soeee 54 
Mold Plywood Yourself....... 155 
Kitchen-Distilled Water....................... coved OO 
File Card Cleans Abrasive Disks. were 
Cut It Out 158 
Coffee Table Useful in Sickbed 159 
Rubbed Varnish Finish for Carvings 161 


Workshop Drawing Table 162 
PYROIL ADDS LIFE HO-Gauge Streamliner illeliontan 
Swan Candy Dish 


Laying Wood Shingles 
y a | Nail Stripper Saves Sore Lips 
. Crosscutting and Ripping Guides 
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five gallons Latch Fastens Garage Door 
What’s Wrong?. 


simp! ‘say ye add Pyt a “a 
and you add life to your cat RADIO & ELECTRICITY 


PYROIL FOR AIRCRAFT ENGINES 
Use Aircraft Py B for lubri- Electric Cello Needs No Sound Box 


cate oil, Aircraft Pyroil A for Radio’s Mightiest Amplifier.............cc.cssss0 
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Manufactured ond Guaranteed by Pyroil Electric Probe 

Compony, W. V. Kidder, Founder — lect 

177 Main Street, Lo Crosse, Wisconsin, News in Electronics 
Portable Phono- Radio Combination 
Tire Pump Dusts Radio Chassis 

PYROIL COMPANY . 
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Diagram on Set Speeds Repairs 


I want ast and r properly. Please tell me 
mofe about Py t ar ow i in accomplish this for me. 
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Jerry, the talking dog, is 
entertaining hospitalized New Tools 


veterans, by courtesy of the Keeping the Home Shinshape.. 
PYROIL Company. Picture New Shop Ideas 

of Jerry, sent on request. Photo Ideas 

Home Experiments 

Editorial Memo 
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Union Leader 


“About the same time that Philip Murray was studiously 
pursuing a Course in Business Methods with I.C.S., I 
was devoting my spare time to a Course in Mining Engi- 
neering. In due time I completed it, and what you taught 
me has meant a great deal to me through the years. I 
am very proud to be the possessor of an I.C.S. diploma.” 


VAN A. BITTNER 


Assistant to the President, 
United Steelworkers of America 


Railroad President 


“Following my graduation from the University of Illinois, 
I subscribed for and took a course with The International 
Correspondence Schools. I thought then, as I do now, 
that the course was excellent. It is my opinion that adult 
education is real education.” 


WAYNE A. JOHNSTO 


President, Illinois Central System 


BOX 7670-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full parti iculars about the course before which I have marked X: 
Air Conditioning and } Structural Engineering OC) Industrial } ring Textile Courses 
Piumbing Courses o Surveying and Mapping © Industrial \ /urey Cotton Manufacturing 
Air Conditioning Gemnmentastions Courses ne Shop Ra Weaving 
Heating Plumbing Electronics \ et ’ extile Designing 
frigeration Steam Fitting ractical l'elepho echanical f searing Woolen Manufacturing 
Chemistry Courses EN re © Pat king mod, Me Business and 
emuical | reering “eal ser ger O Reading Shop Blueprinte Academic Courses 
Analy al » Engineerin C Sheet-Metal Drafting Accounting Advertising 
Industrial [] Sheet-Metal Worker Sehehecsaad fer tee 
Mfe Iron & Steel . P Ship Drafting ] Ship f “ Bus 
leu Kehining *lastics € . a - To Designing B nent 
Pulp and Paper Making I I Eng Toolmaking Cartifie ublic Acpounting 
Civil Engineering, Architec- oo 7 Welding —Gas and Elect : 
tural and Mining Courses ger « seams OF Railroad Courses 
sl Drafting . . - 


Internal Combustion Air Br ake Car Inspector 
Engines Courses p esel Locomotive 
. e Firer Good Englis ligh School 


coal ‘ 
“lt nes Gas Engine Railroad Section Foreman 


Mechanical es Steam Engineering Courses 
ne 


Bo ermaking 
| 


atios 
Motor Traffic 
Postal Service 
istion Engineering Salesmanship © Secretarial 
Engine Running Sign Lettering 
ae < . Marine Engineering Spanish Stenography 
Struc 4. Drafting Heat Tre atment of Metals Steam Electric Steam Engines Traftlic Management 
iddress 
ty — Present Position 
orking Hours M Length of Service in World War II 
Special tuition rates to member { the re . nrollment under the G1. Bill of Rights approved for War II Veterans, 
Canadi exider send coupon nt from ‘orrespondence Schools Canadian, Ltd., Vontreal, Canada 

















The Eve \That Never Closes 


You are looking at a thermistor 

a speck of metallic oxide im- 
bedded n a glass bead hardly 
larger than a pinhead and mounted 
in a vacuum. The thermistor was 
developed by Bell Telephone Lab- 
oratories to keep an eye on the 
amplification in long-distance tele. 
phone circults, 

When a thermistor is heated, its 
resistance to electric current 
changes rapidly. [hat is its secret. 
Connected in the output of re- 
Peater amplifiers, it heats up as 
power increases, Cools as power 
decreases. This change in temper- 
@ture alters ti r ar , In turn 
alters the 
maintains the desired power level. 

Wartime need brought a new 
use for this device which can de- 
fect temp : nges of one 
millionth oft a degree. Bel] 
Laboratories scientists produced a 


thermistor which could “see” the 





warmth of a man’s body a quarter 
of a mile awa 

Thermistors are made by West- 
ern Electric Company, manufac- 
turing branch of the | Systen 
Fundamental work or } 
devic: still continues 
the Laboratories program to keep 
giving America the finest telephone 


Service in the world. 


BELL TELEPH 


ONE LABORATORIES 
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BIL Is a very real guy. He knows his 
business, and he has a razor eye for a tenth 
of a percent. His business involves, more 
than most, the sharp statistics of people 
and sales. 

At lunch, the other day, 
Bill posed a question. He 


with Volta Torrey 
had 


new sreels, and 


and myself 
read the papers, 
had just finished John Hersey’s “Hiroshima” 
in The New Yorker—which was the first 
factually emotional account of what it was 
like on the wrong end of an A-bomb. 

Bill asked, “Is it really as bad as they 
say?” 

Torrey, 
worse. 

Bill listened with interest. He knew about 
radioactivity and blast effect. But he still 
harbored, I am afraid, a hope in the shape 
of a statistical doubt. Having burned his 


seen the 


who was at Bikini, said it was 


<— i= NC _e— 


- 
< 


finger with a match, he could understand a 
forest fire. But there was nothing in Bill’s 
or anyone’s—experience on which to base 
an understanding of that fire without flame 
called radiation. There was no memory of 
natural destruction big enough to grasp the 
atomic devastation. 
is a partial picture of that to- 
piece of the 
picture, a few blocks 
out of hundreds shattered; it does 
not show the people or what happened to 
them. This picture, printed here for the 
first time, was taken by Bob Smith, PSM 
photographer then in the Marines, from a 
Piper Cub flying under 500 feet. It is a 
picture of Nagasaki three months after the 
bomb. 


actuality of 

Here, Bill, 
tal devastation. It 
it shows only 


is only a 
because 
because 


Ring Giese 





IT’S FUN TO DRAW 7. METALCRAFT & JEWELRY 


A Ce +. te be t-te —Y ~ 9 ral }, Consnx By Emil Rare eag ood 
4 


x 


 Si.00 ence omy $2.75 
2. SIMPLE HOME “FIXIT” BOOK! ial —  * See 
HOUSEHOLD MECHANICS acwea by ot, amin 


Sa . SPECIAL 


By Bedet! and Gardner 


TeSPEETEeZ 


= 
th: 
che 
tret 
for 
jo 
Ho 


ence $2.75 9. ANIMALS FOR YOU TO MAKE 
3. GENERAL PLASTICS By Philip Martin 


By Raymond Cherry 


“price $2.00 
10. SILHOUETTE CUTTING 
ONLY $1. 20 By Jean Frances Benne tt be 
4. Js 5 FUN To BUILD THINGS the new world of bl 
PRICE “<5 00 
11. wooo CARVING MADE EASY 


» &. Sowers 
Partial List of Things to Make ving 


on making the complete | 


incised carving, chase cary 
x model in retiet 


PRICE $1.50 selcctine 3 dea oer ONLY $1.50 


12. FUNDAMENTALS OF 
LEATHERCRAFT 


By Ross C. Cramiet 


put the ‘final, expert’ finishing “$1.2 25 
13. 50 METAL-SPINNING PROJECTS 


Ss Reagan & Smith 


Projects t 


Clot * raaiaets oO BRice $2. 00 
‘1. BEN HUNT'S WHITTLING BOOK 


EVERY € 1 
rt Whitt « with the 


tents a 


SaaS $2: 50 
15. HOW TO CHOOSE, PLAN AND 
BUILD YOUR OWN HOUSE 


By He a 1 7. 


his book hels yt 


" 
g. W 
kind of ho 
I 
“ x Ra Mi 
A FEW OF THE SUBJECTS COVERED 
' tographs i s a Details 


lay-S 
@ on 
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© Hinm to Remotel Your Pevnt $195 


6. WATCHES SACO RARER ESE R EERE E SEES COE SEES EEE TEESE SEESEES COTE EEESES ESTES TEESE SESE OEE REESE, 


: HOBBY BCOK MART 


$2.50 
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150 Nassav St., Dept. P-62, New York 7, N. Y. 
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OWN CASTLE FILMS’ 
“NEWS PARADE 1: YEAR” 


4 


- 
*. 
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Momentous events of 1946! Filmed ‘round the world as history 
was made! The greatest and most dramatic news stories packed 
into one thrilling reel of authentic movies— now yours to own and 
treasure in future years. This tenth annual Castle Film, now world 
famous, is a “must” for every home-movie projector owner. A 
complete motion picture in ONE reel of ALL the year’s most im- 
portant events! Order yours Now! 


To All Projector Owners! Send TODAY for 


FREE new 1946 Castle Films Deluxe Catalog 
@ describing 150 thrilling home movier. 


Send Castle Film, 


% 


[~——— ORDER FORM———— 


the size and length indicoted 


Sum 


l6mm 


! Sa 
4 
oO 


7\ All this in 


\ ONE Film! 
:; Atomic Bombings 
| at Bikini! 


* Great Turf 
Classics! 


* War's Aftermath 
‘Round the 
World! 


* 32 New Cardinals 


* Belgian Airliner 
Crashes! 


NA 
ON 
4 


* Paris Peace 

Meeting! 

* Auto's Golden 
Jubilee! 


* Year's Air 
Progress! 
(Subject to change 
See your 
PHOTO DEALER 
or send handy 


Order Form 


Today! 





PS-1) 


NEWS PARADE OF THE YEAR 1946) in 





16 mm. 








CO 100 feet 2.75 





© 50 feet 


$1.75 OC Complete 8.75 





C3 Complete 








5. 0) Sound, Compiete 17.50 














CASTLE FILMS 





wannsemeneny, INC. 





RUSS BLDG. 
SAN FRANCISCO 4 


FIELD BLDG. 





Zone Stote 


Remittznce cociesed () Ship C 0.8.0) Send for Castie Films’ FREE Deluxe Catalog 
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| Will 
Show You 
How to 
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I send you Soldering Equipment and Radio parts; show 
you how to do Radio soldering; how to mount and 
fonnect Radio parts; give you practical experience. 




















Early in my course | show you how to build this N.R.1. 
Tester with parts | send. It soon helps you fix neigh- 
borhood Radios and earn EXTRA money in spare time. 

















You get parts to build this Vacuum Tube Power Pack; 
make changes which give you experience with packs 
of many kinds; learn to correct power pack troubles. 


Building this A. M. Signal Generator gives you more 
valuable experience. it provides amplitude-modvu- 
lated signals for many, tests and experiments. 





MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 


$50 a Week 
From Own Shop 


‘Am making over $50 
@ week profit from my 


Fixing Radios 
Profitable Hobby 


““!t am doing radic 
work in my spere 


Chief Engineer 
Station KWLM 


‘am now Chief Engi- 


meer of Station KWLM — 


Still Climbing in 
Air-craft Radio 


“1 am still climb. — 
ing a8 4 result of 


and in charge of main- * 

tenance of Police Sta- 

tion KARIN. County 

Highway Dept. Also have my own 


my N.R.1. training. 

§ now do aircraft ra- 

dio work at Green- 

wood Army Air Field, and oper- 
ie a radio shop in my spare 

time.""—JAMES t. BOYVETT, 

P.O. Box 218, Greenwood, Miss. 


own shop. Have an- | 
other N.R.1. graduate . 
working for me. 1 

like to hire N.R.1. men beca 
they know radio.''—NORMAN MI 
LER. Hebron, Neb. 


time. and fing it a 
Profitable Nobby My 
extra earnings run 
se *#bout $10 4 week ' certainly am 
L gied | took your N.R.1. Cc ” 
FERDINAND ZIRBEL, 
North Dakota. 


ourse.*'— ad to in ra- 
Chasetey, dic.’'—LLOYD V. STENBERG. 516 
Litchfield Ave., W., Wilimar, Minn, 
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by Practicing spit 
in Spare Time Gag. 


Farts 


KNOW RADIO 
Wii Suctebd— 
| Will Train You at Home 


Do you want a good-pay job in the fast-grow- 
ing Radio Industry—or your own Radio Shop? 
Mail the Coupon for a Sample Lesson and my 
64-page book, “Win Rich Rewards in Radio,” 
both FREE. See how I will train you at home— 
how you get practical Radio experience build- 
ing, testing Radio circuits with 6 BIG KITS OF 
PARTS I send! 

Many Beginners Soon Make Extra Money 

You get parts to build Radio Circuits; then test them; in Spare Time While Learning 

see how they work; learn how to design special cir- 5 The on yes oye I start prem by MONEY 
tae, “Sere OB SHEETS that show how to make EXTRA money 
cuits; how to locate and repair circuit defects. fixing neighbors’ Radios in spare time, while still 
learning! It’s probably easier to get started now than 
ever before, because the Radio Repair Business is 
booming. Trained Radio Technicians also find profit- 
able opportunities in Police, Aviation, Marine Radio 
Broadcasting, Radio Manufacturing, Public Address 
work, Think of even greater opportunities as Tele- 
vision, FM, and Electronic devices become available 
to the public! Send for FREE books now! 


Find Out What NRI Can Do For You 

Mail Coupon for Sample Lesson and my FREF 64-page 
book. Read the details about my Course; letters from men 
I trained; see how quickly, easily you can get started. No 
obligation! Just MAIL COUPON NOW in enve!ope or past« 
on penny postal. 4. E. SMITH, President, Dept. 6MP3, National 
Radio institute, Pioneer Home Study Redio School, Washington 
9, DB. C. 


Our 32nd Year of Training Men for 
Success in Radio 


























You build this Superheterodyne Receiver which brings 
in local and distant stations—and gives you more 
experience to help you win success in Radio. 


Gives hints on Receiver 

Servicing. Locating Oce- 

fects. 

speaker. 1.6. Tr 

er, Gang Tuner, Conde 
etc. Mail Coupon. 


er, 


Mr. J.€. STH, President, Dept.6mP3 
National Radio institute 
Washington 9, D. C 





My Radio Course Includes 
TELEVISION «+ ELECTRONICS 
FREQUENCY MODULATION Approved for Training under Gi Bill 
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ANOTHER LANGUAGE Is vouR KEV 
70 4 BETTER JOB wow / 


ODAY~—all around you—a great new LIVING LANGUAGE COURSES 
in SPANISH or FRENCH 


world is opening up. The prospects of fee Gaon Gp dinates 


In 2s little as seven days, if you concentrate you 


foreign trade are enormous. Business and the 
ns ‘ can learn to speak Spanish or French. In the 
sciences are clamoring for men and women comfort of your own home . in hours selected 


: = , _~ . at your convenience . . . alone—with friends, 
Ww ho can speak Spanish or French. Oppor- or members of your family — these teachers-on- 
records are at your disposal 


tunities are endless . . . salaries are high. The 
NO BORING RULES OF 


chance for a better job and larger earnings SYNTAX OR GRAMMAR 

is yours. You were able to speak correct English before 
you went to school . . . and it wasn't necessary 
to study grammar first. It's the very same with 
the LIVING LANGUAGE method. You master 
the ability for correct expression of Spanish or 
French by bearing the language on records and 
by reading it in the Conversation Manual at the 
same time. Through the double impression of 
your eyes and your ears, you will soon understand 
words - then sentences. Gradually you will speak 
and think in the new language as naturally as 
you speak English. And you have by-passed the 
tiresome grammatical exercises which can make 

the study of a new language so tedious 


THOUSANDS OF SERVICE MEN 
LEARNED FOREIGN LANGUAGES 
THIS QUICK EASY WAY 
The “Living Language’ principle is not theoret- 
ical. It has been ‘proved in action.’ During the 
war the army had to provide thousands of men 
with language facility for important overseas 
jobs. In fact, Mr. Ralph W. Weiman, chief of 
Language Section of lt S. War Department, 
directed and produced the LIVING LANGUAGE 
Courses — employing the same basic principles so 
successfully used by the army 
Try @ LIVING LANGUAGE Course 
without Cost for 10 Days 

Demonstrate to yourself that you can actually 
learh a foreign language, in your own home, at 
your leisure, without tedious study of grammar 
or syntax. To make it easy for you, we will send 
a complete LIVING LANGUAGE Course for 10 
days’ trial, with no obligation to purchase. 


Send for this Free Booklet TODAY 


Just tear out the coupon below 
and mail it for a free trial enroll. 
ment blank and complete book 
about the LIVING LANGUAGE 
Courses. Without obligating you, 
it will show how you can learn to 
speak French or Spanish quickly 
and easily. It costs only a 3« 
stamp, but it can open up a whole 
new world for you. Send for it 
today! It may change the entire 
course of your life 
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“ne th ree 


TEAR OUT AND MAIL THIS COUPON NOW 





Living Languages (Dept. D-1) 
Such a pleas- . J Crown Publishers 
ant way to 419 Fourth Avenue, New York 16, N. Y. 
learn a lan- Please send me booklet and enrollment blank explain- 
guage —sitting ing how I may obtain a LIVING LANGUAGE Course 
comfortably for ten days’ trial in my own home. 


at bome with . : 
your friends 4 NAME 
and family. ADDRESS 
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Let Me Make YOU 
a NEW MAN 


—in Just 15 Minutes a Day! 
ES, Sir, that’s my job! U “RE- 
BUILD” skinny, run-down weak- 

tings fellows so embarrassed by 

their second-rate physical condition 
that they always hang back, let others 
walk off with the best jobs, the pret- 
tiest girls, the most fun and popular- 
ity. I turn weaklings like these into 

HE-MEN—REAL SPECIMENS OF 

HANDSOME, MUSCULAR MAN 

HOOD overflowing with pep, 

power, vitality! I'll PROVE that, 

in only 15 minutes a day, I can 


make YOU a NEW MAN too! 
VLL PROVE What I Say! 


1 know what it's 
body others lauyrh at 
a 97-pound weakling 
ishamed to 


like to have a 

I myself was 
timid 
strip for 


ion”? 


bean nto the winner of the title THE 
WORLDS MOST PERFECTLY 
DEVELOPED MAN.” Since then 

my Dynami Ten n’’ has trans 
formed thous ot other weak 
tias 


to reali é 


Gast 
7 


Hotder of 
title, **The 
World's Most 
Pertectty 
Oevetoped 
Man."* 


SER ee eee eee eee eeeee 


What ll Do For YOU! 
Where do YOU wan Olid, tough 
MUSCLE? Are yu f nd flabby 


and gawky 


SEND FOR FREE BOOK 


Mail cour 
COPY of n 
lasting Healt 
you n st 
show 


ceed Ad 


what it ha 


ers what 
PROVE f 
utes ad t in do ft 
YOU ! Send for this be 
toda AT ONCE! Ad 
dress ¢ personally 
CHARLES ATLAS, Dept 
iL, 115 ast 23rd Str 


N York a 


CHARLES ATLAS, Dept. iL 
115 East 23rd Street, New York 10, N. Y. 


I want the f 
Ter , 
ke New 


healthy, husky bod 


f tha 
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t 


will 


Man 
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y and 
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or write plainly) 


No 


Srat 


LIVE 


SK 


luge 


nny 
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Check here if under 16 for Booklet A 
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“The Strange Middle World” 





---BEHIND YOUR CONSCIOUS MIND 


bd )U—your conscious self, is sus- 
pended between two worlds! 
There is the world of every day—of 
colors, sounds and substances. There 
is also the world of the universes—of 


moons, stars, and distant nebulz. 


your been suddenly 
lities—ideas 
id informa- 
tiv M different? 
Have ul d ntal pictures of events 
that you ortal -s have never seen? Do 
wh an intelligence 
you Have you found 


to words of imner direction? 


king mind lies a great 

the world of the subcon- 

It is poised between the world of 

ithe great inte//igence 

middle world 

Cosmic forces 

nto the urges of 

? ns. Do you 

want to know why you act as you do? Would 
vou like to ive access to the source of 
those talents and abilities which ntke-for 
the mastery of life? Learn how to explore 


this middle world 


Accept This Free Book 


The Rosicrucians (not a religion) are a 
world-wide fraternity of thinking, imgutring 
men and women. They have united their 
existence —they have brought together the 
physical world and the world of self into a 


harmonious, livable whole. They have learned 
to conquer fears and substitute knowledge 
, ' 


life. Use the 


coupor below for a free copy of the book, 
**The Mastery of Life.’ It tells how you, 


too, may share this unique wisdom, 


“The ROSICRUCIANS 


San Jose (AMORC) California 


for the so-called mysteries of 
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What keeps 


YOU 


from making more 


MONEY? 


ust what is the matter—why aren’t you 

making more money? Look around you. 
Probably many of the people you know 
are doing a lot better than you are. 

What’s the reason? 

Your own native ability is probably just 
as good as theirs—probably nothing wrong 
with your personality and appearance. 

But—they have something you lack. The 
fact that they have a better job and more 
money proves that. Success in business 
today is measured by the dollar sign. 

The secret is this—the man who pre- 
pares himself for the job ahead—is the one 
who gets advancement and more money. 
He doesn’t need “‘pull.”” The man who 
really has something on the ball—‘‘push” 
enables him to get what he wants. 

Ambitious men and women have found 
in LaSalle the way to get ahead in busi- 
ness. This has been going on for 38 years. 
Hundreds of thousands of students have 
enrolled—our files are full of grateful let- 
ters from people who have bettered their 
earnings and position through LaSalle. 


Perhaps we can help you. You should at 
least find out. The coupon below will bring 
full information. Just check the field of 
your choice and we'll send you full infor- 
mation, without obligation—the money 
making possibilities in that field, and how 
you can prepare in your spare time at 
moderate cost. 

For a brighter future in the business 
world—more money and a better job 
send the coupon today. Tomorrow you 
might forget. G. 1. APPROVED. 


LASALLE Extension University 


‘a Correspondence Institution 
Dept. 1183-R Chicago, Ill. 


I want to better my position—make more money. 
Send me your free booklet on the field I have checked 
below. 
0 Higher Accountancy 0 Expert Bookkeeping 
0 Foremanship 0 Industrial Management 
O Executive Management [() Traffic Management 
O Law: L.L.B.Degree 1) Salesmanship 

0) Stenotypy (Machine Shorthand) 


| 
/ 


Ere ‘neiiaamendnaaaiaeal 
Present Position 


City, Zone and State....... 
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TRAIN AT HOME FOR] ee 
RADIO- ELECTRONICS LETTERS 


36 COURSES IN ONE! 

famous RADIO PHYSICS COURSE Schools and the Atom 
boo t or . m @iv 1 complete . ° 

Sir: 

I enjoy your editorials and hope they 
continue. Let me suggest one angle, how- 
ever, Which may not have occurred to you. 
It would be good public itv to donate $1,000 


ONLY $5 | to any public se hool board which, since Hiro- 


a 5 shima, has increased tlhe appropriations for 
ore everiy ate fer 2 P 2 . 
Home Study, and by salaries and laboratory equipment in chemis- 


more Segee/ Cerps ] ] | | } 

sit Ask a radio r Sold or Necy and Civilies tru ai ) sics DV i i eT Vei WwW 
UNRESERVED 5-DAY MONEY- schesisand colleges shen It | y GN prigss that much per year. How 
K GU ARANTEE You can't lo any book of its bind! many sc hool boards are now scien e-minded 


LEARN FAST— LEARN RIGHT | in Atom Bomb Year Two? Are there such in 

this United States? . . 

Fi ya R A D | Oo Ss After 25 vears teaching . . . I am thankful 
| that some of my students are among those 


FOR FUN AND PROFIT! | who are now contributing to the advance of 


This 4 Ib. Handbook Shows How to ff | human knowledge. ... Today the sciences 
Diagnose & Repair Com T 
tn Prectioaity Every Radio tn — are in too many cases taught by persons who 





majored in something else. That will not 
make for good science teaching or a flow of 


wher A. A. : 
RADIO "TRO BLESHOOTER ' future scientists in America. 
J nok receiver \ , ° 

e receit repait . E. BowMAN 
ii HANDBOOK will i ‘ ? 
2a ‘a :  - Blacksburg, Va. 


+O 





The Pace of Progress 
ever made EASIER. BETTER. TWICE 
AS FAST! Only $5 complete ‘ ; Sir: 

BE A PROFESSIONAL I am a regular reader of Popular Science, 

RADIO SERVICE EXPERT and find the spate of ideas bewildering and 


confusing. It is almost painful to see that 
pS enee SE, Bee Soe eeer Ree See eee America is progressing at this amazing rate 

atves you tm this bier 1800-peae MODERN HADES } while we in the East are so backward. 
ee eee ae eee See eee / How I wish America would come and help 
; us develop this country. Your citizens enjoy 
mn mtg numerous benefits of civilization, while we 
DAY MONE? BACK K GUARANTEE _ — fellow citizens ot the world eee aFe still very 

far behind. 


5-DAY MONEY-BACK GUARANTEE ff V. CHORLEY 


rt . 
| Veyangonda, Ceylon 





NS 


Murray Hill Books, Inc., Dept. PS-116 
+—~ Madiecn Ave., Now York 16, N.Y. 
* find & books checked; send ¢ o.D 
r f this t plus postage it not Ley ly — 


‘ 


Oil-Burner Advice 


I retur he t ks within 5 days fo rd 
) RADIO PHYSICS COURSE | MODERN manio strvic- 
$S (85.50 foretgr — ING $S ($5.50 foreign) 
RADIO TROUBLESHOOT = peg mae Saving comsB!- 
RS HANDBOOK $5 - ATION Offer: BOTH Mod 
$5.50 foretg ern Radio Servicing AND 
ubleshooter's Hand 
t my ONLY #e.50 

s! 50 fore 


Sir: 

... How to Service-Check Your Oil Burn- 
r,” by Harold P. Strand, was a good article, 
but Mr. Strand made a recommendation for 
servicing thermostats that we believe will 
cause some trouble. He suggested cleaning 


rT 


> 


State 


City & Dist, No 
PTITITITILILITLLIE LLL 
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The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 


A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 


The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U.S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 


A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


























CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys 
Patents 62-L Adams Building, Washington 4, D. C. 


Please send me booklet containing information regarding 


| 
Trademarks | patent protection and procedure. This request does not 


obligate me. 





Copyrights | Name 


Address 


City = 
Registered Patent Attorneys (Please write or print plainly.) 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


62-L Adams Building * Washington 4, D. C. 
NOV. 
1946 7 





the contacts of thermostats with fine sand- 
paper. ... 

Many low-voltage thermostats have con- 
tacts of common metal covered with a thin 
alloy of precious metal for the electrical con- 
tact. Any abrasive would scratch the alloy 
and could cause erratic operation . . . or pit- 
ting of the contacts. Our recommendations 
for cleaning contacts of this kind are as fol- 
lows: When dust or dirt accumulates on the 
contacts, remove it by drawing a piece of 
hard-finished paper, such as a common busi- 
ness card, between the contacts. Never use 
emery cloth or abrasives. ... 

4 . C. E. Smrru 

Service Manager 
Minneapolis-Honeywell Regulator Co. 
Minneapolis, Minn. 


ELECTRICIANS! RADIO MEN! 





It’s My Gift to 
Help You Get 
“ head 


H ERE'S one of the createst 
get acquainted” offers ever 
made. This new book of 150 selected 
Electrical Shop Prints and Wiring Dia- 
grams is YOURS absolutely FREE. 
This book is ‘chuck full of valuable charts, 
diagrams, wiring methods and instructions 
for reading and using wiring shop prints, 
All the shop prints are full size & x 11° 
with full explanatory information. Here’s 
all you have todo toget this free book: 


150 Diagram Book Free 
FOR MERELY EXAMINING 
COYNE’S NEW 7 Volume Set 


To get your FREE copy of th is Shop. Print Book , all you have to go is 
to let me send you my c« te ne olume set of electrical books 
COYNE APPLIED PRACT AL ELECTRICITY for T days’ FREE 
etamination. Here's a set of books written for the “‘beginner’’ or ‘‘old- 
ner ieal work who is # to get ahead 
. f 


B.W. COOKE, Dir 
5 to | Satisfaction 
GUARANTEE 


1 personally guar- 
antee thatat the 
end of | year from 





PSM is glad to pass on a professional rec- 
ommendation. 


Foresters Get Together 


nm them and I 
refund every cent 
you paid m 
Sir: 
Your magazine carried an article about 
the mechanical tree planter invented by Mr. 
i | Sam Miller, of the Oregon State Forestry 
understand language.’ , . 
n new, practical, modera | Department, which interested me very much 


f explanation. A leader in electricity today must ‘‘know his . . 
Tosucceed from now on you must know many branches. | since | am trying to reforest my father’s 
farm. Would you get me in touch with 


0 0 You have to see this new 7 volume | 
SEND N M N Mr. Miller? 


set to really-appreciate how much 
it can mean to you and your future. I'll send you the complete 
eet of 7 volumes ( w) at my risk, postpaid for7 days’ FREE 
Examinatior als end v) ot my risk. postpad toe eee Prints 
end or Diagrams as my EE gift te you TO KEEP REGARDLESS 
OF WHETHER OR NOT YCU DECIDE TO K®EP THE 7 VOLUME 
SET COYNE PRACTICAL APPLIED ELECTRICITY 


Coupon is Not an Order 
just a Request to See the Books FREE 
YOU ARE NOT BUYING THE 7 VOLUME SET 
WHEN Yot ND THIS COUPON, You are 
merely askin ¢ the books free for 7 daya, 
The coupon ymes an order if you decide 


show how” methods and 


Dr. 


BENIGNO LARREA 


Ciego de Avila, Cuba 


Dr. Larrea is in touch with Forester Miller. 


Correction 
Free Exam- 
Don't delay! 


set after 7-Day 
OFFER 1S LIMITED Sir. 
In that story by Devon Francis on new 
locomotives, in your October issue, one cap- 
tion ‘The parts of a locomotive tell 
many things about it.” Then it goes on to 
say that the photo shows an old-style piston- 
It pains me to have to tell you 
in this case, the parts didn’t tell you 


Savs 


valve engine. 


that, 


B_W. Cooke, Dir., COYNE ELECTRICAL 
800 S$. PAULINA ST., CHICAGO 12, ILLINOIS 

Send me the NEW 7 Volome COYNE A.”PLIED PRACTICAL 
ELECTRICITY. Also send the Bound Volume of 150 Shop Prints 
and Diagrams which 1 am to keep FREE piothes I keep the 
7 Book Set or not. I'll either retarn the 7 Book Set in 7 days and 
owe you nothing or pey $8 within 7 days and $° 00 a month until $21 
is paid, or I'll send the cash price of $19.75. You also include FREE 
one full year of Consultation service and technica! bulletins. 


NAME 








ADDRESS. 





7eww....... ee OS OO 
(O Cheek here if you want to pay postman cash price of $19.75 


(you save $1.25) delivered. Same 7 day examination privilege 
and Money- Back Guarantee 
ere Se 
POPULAR 
be SCIENCE 


right. 
(locomotive to you). 


The engine shown is a poppet hog 


Cass REAGAN 

New York City 
PSM sadly admits the error. In self-de- 
fense, it also admits that Reader Reagan's 
eyes are sharper than those of the experts of 
two locomotive companies and one research 
organization—who checked the pictures and 

found no fault. 





INVENTORS 


= T.. Rules of Practice of U. S. Patent 
Office advises—unless the inventor is quali- 
fied to handle such matters—that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. 


in patent practice, we believe, enables us 


Our long and varied experience 


readily to understand inventors’ disclosures, 
to advise what is probably patentable, after 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specifications and claims in such man- 


ner as to present clearly the novel features. 


Patent Laws Favor the Inventor 
Who Acts Promptly 
Remember, the details of your invention 


do not have to be 100% perfect before you 


can obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S. patents and render 
a report as to its patentability. Our Search 
Report is very valuable to you in that it 
clears up the course you should take in re- 
gard to your invention. If our Report is 
favorable, this report of the patentability 
of your device shows that your chances 


of patent protection are in your favor. 


Have Patent Protection First 


Unless you safeguard your invention by 
obtaining a patent, thereby securing a 
monopoly on same, it may become “public 
property,” free to be made, used and sold by 
anyone, or it may be patented by some other 


person. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-X Victor Building, Washington 1, D. C. 


McMORROW, BERMAN & DAVIDSON 


* 
COPYRIGHTS 
PATENTS 


TRADE MARKS 
Name 


142-X Victor Building, Washington 1, D.C. 
Send me further partic ulars on how to protect my invention and 
“Invention Record” form at once. I understand that this request 


does not obligate me. 


Registered Patent Attorneys 





~ Address 











L City. 


—— — — — -(Write or print name clearly)> - - —- —- = 
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Give yourselt the Backing Of a 
oe T ap INDUSTRY, 





REFRIGERATION 
AIR CONDITIONING 


leading 
Trained 
repair 


ery : mand Air yn litic ming have 
place in fast growing elds « f our time 

! pa d well t install maintain 
build hou at un dcommercial 


service 


insta 
tcher shops 


shops 
I 


START NOW—Full and Part _— Earnings 


wy ty fey Hy men 


rr ere may never ag 
‘ t 


want better jobs or bDusir get 
! fast' 
estment 
business 
i learr aA 
car started 
TION AND PI ACEMENT SERVIC ‘ 
WHETHER YOU ARE INTEREST 
ED IN WORTHWHILE JOB OR SET 
TING UP YOUR OWN BUSINESS 


Begin Training at Home 
ome Directly to Shops 
Begin your training at 
home in spare time finis 
n « odern shops, 
ps 
~~ you get C s 
OP PROVED ME 
STI DY instruction—actual 
shop experience has gone 
t th ractica esson 
That is why it 
is easy t nan 4 i 
ned men t« earn our Home Study 

r ictual refrigeration wor? 


A NATIONALLY KNOWN INSTITUTION 


t ’ 


sssignm ents 


training and 


VETERANS 


‘ TERM 


Commercial Trades Inst., Dept. A-11! 
1400 W. Greenlea! Ave Chicage 26, il! 


FRE —— important Information Telling How te Ret Started 
CUT COUPON ALONG THIS LINE 


map Fill Out, Cut Out, Mail Today 


| FACTS FREE for Men Who Want to Get Ahead 
| COMMERCIAL TRADES INSTITUTE, Dept. A-111. 
.5 aoe W. Greenleaf, Chicago 26, ti. 

t free i trated Broct 


1 and Air 








ires and her information about 
Conditioning 


Veteran Non Vete 


Learn PHOTOGRAPHY 
at Home oan e Press, 


Whether it’s tor a full-tme 

career or just plain fun, you’U 

enjoy learning photography this 

new, easy way Every phase 
of photography is carefully covered, with 
ihe latest techmiques and methods fully ex- 
plained. There are thousands of opportuni- 
ties in photography as a career, and hours 
of pleasure as a hobby, so make the most 
of them today. 


12-Month Home Study Course 


Written and directed by expert photographers with 
years of teaching experience at one of America’s 
leading educational institutions. A really THOR- 
OUGH education in photography, taught in easy 
steps and simple terms. Write today for <om- 
plete information 


MOODY EDUCATIONAL INSTITUTE, Inc. 


td E. Wisconsin Ave. Beye. | 01-86 Milwaukee 2, Wis. 


MAKE MONEY CASTING HOME 
FREE FACTS SENT -- 


Make thousands 

of perfect casts; plaster, imitation 

marble, Artificial marble Etc Quick easy 

ENORMOUS PROFITS. Rubber molds for speed 

productions. NO PREVIOUS EXPERIENCE 

NEEDED. LITTLE CAPITAL needed. Start in 

basement or garage. $1.00 raw material makes 
$25.00 finished products 

PLASTIC ARTS STUDIOS, Route 5, dept. 45, Muncie, ind. 


LEARN maxine canteen 


MAKING 


IN SPARE TIME — by Easy Picture Chart ee | 


Same Simplified Method that hee helped sd a of 
‘Terry & Pirates.’ ‘Freckles,’ “Out Our Winnte 

be,°° on r Fellers,’ **Strange = "it Seems."’ 
. Netghbo: and many others. Earn while learning 
Send ie for Picture Chart (te test your ability Same iP 


f suceessfol etodents, and fall details. (State 


eee 
Landen Schoo! of Cartooning, Dept. 4631, Philadelphia 1, ee 


mene 
| 


Be An ARTIST! 


frained Artists Are Capable of 
Earning $40-$60-$75 A WEEK 
Use Your Spare Time to Prepare 
for a Profitable Art Career! 
It's pleasant and interesting to study Art 
the W.S.A. way. COMMERCIAL ART, DE- 
SIGNING and CARTOONING—ai! in ONE 
complete home study No previous 
Art experience y we teach you 
step by step jreds have profited by 
our practica i since 1914, TWO 
ART OUTFITS Ft RNISHED FREE BOOK, 
Art for Pleasure & Profit tells all 
about our course instruction, service, 
what our graduates say—and commercial 
pp ‘rtunities for you in ART 

Veferans! Course available 

“G.1.* Bill. 


FREE BOOK gives details! 


WASHINGTON SCHOOL OF ART 
Studio 1311C, 1115 15th St., N.W., Wash. 5,0.C. 


Send free booklet and full particulars 




















course 


under 


\ 


Name AGE 


Street 
City Zone State 


Peeeeeeesecenee 
. 





UDELS REF 1ON 
. Aik CONDITIONING GUIDE. ., .$4 


New from Cover 280 Pages, Fully Lilus. Corering 
basic principles, corvicing. co 4% & repair of household, com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, servicemen, users. 


AUDELS S CARPENTERS & BUILDERS 


° Se eeeeeeeeeeeeeeeee 
A hn. oes“ trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 a vol. 


AUDELS AUTOMOBILE GUIDE. . ...94 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
Zines. 1540 pages, fully illustrated. 55 chapters. Indexed, A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL.$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 354 pages, fully illus., 
fiexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & studeats, 


AUDELS WIRING DIAGRAMSG......$1 


210 Peet. —_ ree | ag — on — = elec< 
trical apparatus. shows clearly how to wire apparatus for prace 
rally all flelds of electricity. Each d i lete & self- 
tsmtun: Binty tounel Paes Coastaie | AN AUDEL GUIDE IS A GOOD FRIEND! 
EA TT se the brains and experience of others in these Guides of the 
AuprlS PLUMBERS & ST MFI ERS Trades. Save time and money with right methods, short cuts, 
A Practical Trade Assistant & Ready Reference, Explains in ;36 labor saving ideas. CHECK NOW! You can look over any Audel 


Janguage & by clear illustrations, diagrams, charts, graphs, pic- . Fy : AH 
tures principles of modern plumbing practice including Marine Guide in your home, Start the Easy Payments if satisfied, 


Pipe Fitting and Air Conditioning. 4 Vols.——1670 Pages=—3642 
Pipe Fitting and Alr Conditioning. 4 Vols — 1610 Pace 2 wommmme CUT HERE sa mam 


nine rears: wonets TMG ATL ORDER 


ptt ek niece Fun datnentals of” Sheet “Meta My ork. fj 
888 ct s. Cle written, ssentia 
Spentans fasta, Agures. patuners ft in ev exyaay longuests Ref. Index. f — —a a by 23 poncstr-eth anergy 
ease mali me ior ays tree examination e s 
AUDELS SHEET METAL $s a marked (X) below. I agree to mail $1 in 7 days on each 
Par aecese i book or set ordered, and to further mail $1 a month on each 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics, A Practical Encyclopedia. in, 10 Sections, is, 128 7 310 book or set ordered until I have paid purchase price. 
2—1 15 ‘ages——35 ayouts——160 llustrations 00 ey ; ; Wit ; 

§ 50120 Fuase—-050 Lavoute——1000 sipstrations, 200) Kaz If I am not satisfied with Guides I will return them. 
problems. Covers all phases of sheet metal work including Pattern DAudels OIL BURNER GUIDE ot. 
Cutting, Pattern Development & Shop Procedure, [ cme ws Goce Beaaet a & Air Conditionin Guide. 4. 

W Audels POWER PLANT ENGINEERS GU 4. 
ANELUE PRINT READING... $2 CAudels Pumps, HYDRAULICS SAIRCOMPRESSORS 4. 
For Mechan ies & Builders, » overs all types “of blue brine reading i [ ire =~ Salle puiter UanOte tthe 1. 
including ship airplane, 376 pages, fu NI illustrate DA 

udels SHEET METAL WORKERS Hand; 


AUDELS NEW MACHINIST & Bl CAudels SHEET METAL PATTERN andy Sook . 


CAudels AIRCRAFT WORKER 
cont SQOLMAKERS HANDY BOOK. ~~ .$4 Same Easesmmate a and CALCULATIONS - 
tical books in 1, New from cover to cover. Tells how to set up & Audels MACHINISTS & TOOLMAKERS Handy es 
operate lathes, screw and milling machines, shapers, drill presses OAudels MECHANICAL ouneey : ees & 
and = ew mom ine t a. LS aA passe. fully toe ee K x 6% | Audels AUTOMOBILE GUIDE ta, ald 
x 2. Inviered. 5 sections. 1—Molern Machine Shop Practice. 2— [| Audels DIESEL ENGINE MANUA . 
= lue Print Reading & How to Draw. 3—-Calculations é& Mathe- © qugels MARINE ENGINEERS Handy Book | 
Slide Rule. 60 chapters. Easy to read and understand, A ebop Audels SHIPFITTERS Handy Book ‘ 
companion that answers your questions. [ ens See oe Drawing. COURSE ° 
AUDELS MATHEMATICS & DAsabels rH ‘ 
OAudels MILLWRIGHTS and Mechanics Guide . ° 
CALCULATIONS FOR MEC HANICS $2 Uf CAudels CARPENTERS and Builders Guides (4 vols.) - 
—— = = ho -=4 ~ — o ref - an Bay Ay Wy 0 —_ (jAudels PLUMBERS and Steamfitters Guides (4 vols.) 
ractical mathematic ~ eginning. v o ure correctly, 
Easy, correct methods covering a Ook ‘OF Ii, & Indexed. [ — PARTE es eae Gobeye (4vols.). . « 2. 
AUDELS HANDY BO OAudels GARDENERS & GROWERS GUIDES (4 vols.) 6. 


PRACTICAL ELECTRICITY ......$4 PAandels ENGINEERS ond Mecnentan Garsee™STTON® © 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information ~~ ZL 2, 3, y A 5, 7and 8 comple ° +12. 
DAudels ractical ENGINEERING ° - i 
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in handy form— including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key toa practical unde: standing of électricity. DAudels ELECTRICIANS EXAMINATIONS . 1. 


AUDELS RADIOMANS GUIDE......$4 H&A HAudels Handy Bock of PRACTICAL ELECTRICIT 

A key to the practical understaniing of radio including Frequency o 

Modulation, Television, ete., Aircraft & Marine Radi, For radio Audels ELECTRICAL POWER CALCULATIONS 

engineers, servicemen, amateurs. 772 pages. 400 Illustrations & (jAudels ELECTRONIC DEVICES ..... 

Diagrams. Fotos. Review Questions & Answers, Reference Index. Abeeanane ey aw * +o 
uthentic, clear, concise. OAudels ANS GUIDE 

AUDELS ELECTRONIC DEVICES $2 i CiAudels NEW ELECTRIC LIBRARY at $i. 50 a Voiume 

Tells What You Want to Know About Electric Eye. Easily U nder- Vols, #, 11, 11, IV, V, Vi, Vil, Vill, IX, X, XI, XU8 

stood. Covers photo-electric cells & their applications, prs 

illumination, frequencies, voltage, photocell, tubes, Ohm's 

wiring diagrams, etc. * [Name 


AUDELS WELDERS GUIDE.......... $1 pu... 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. Occupation 


AUDEL, Publishers, 49 W. 23 St.,N.Y.10 Yempoyea by 
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$1,756 to 
$3,021 Year | “en and Women—Get set NOW in an 


INTERESTING and PROFITABLE 
to Start. LIFETIME CAREER 


Veterans: MANY LIBERAL ALLOWANCES 
Veterans UNDER “GI” BILL OF RIGHTS 


Get Preference! Address: Dept. A 
GET READY NOW 
FOR 1947 EXAMINATIONS BT% COLLEGE 


eyed Postal Grote 
jay rhe I s itomat wreased yearly 


wae a SAN ANTONIO, TEXAS 
Travel 











“How to Make Money 
With Simple Cartoons’”’ 


A book everyone who likes to drow should hove. It is free; 
no obligations. Simply address 


CARTOONISTS’ EXCHANGE 
Dept. 14411-D Pleasant Hill, Ohio 


ee = ay 
_. Sam’”’ Gp REFRIGERATION 
ano AIR-CONDITIONING 


3 Days = . Days Oo” Full Pay ane your future in fast- Send ad with name and 
g ally work 3 days eh es cr: address we ae, 
the me proportion. Dur ‘or b pay jobs or ETERAN 
ty their 5 tinues just though they Gest. into your own AE Blight for training under 
t rkir Th y travel « i pass on ae isiness S-1) Resident classes only. G. L. Bill, Check bere OC 
Ww they «: dw! ith | pe t BOSTON TECHNICAL INSTITUTE 


City Mail Carriers, Post Office Clerks Schoul of Refrigeration, 4707 Euclid ‘Ave., Cleveland 3, Ohio 
$2.100 275.90 8 Beem) 
n se $100 a | “wal 


fF and automa . ' 
ear to $3,100 ($258 00 a month) ENGINEERING, Rrendeasting Serv- 
$3.400. As 18 to 50 icing, Electronics, Aviation, Marine 

& Police Radio taught thoroughly. 

















48 weeks’ Engineering course equiv- 


nor t Statistical Clerk .s’ Engir : 
alent to 3 years’ college radio work. Approved Veteran Train- 
en 18 to 50 ing. Co-educational. Catalog upon request 


~s sta 6S year. Ap- | Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 
Many Other Positions ELECTRONICS TODAY 
: iy and TOMORROW 1 sone sins 


st Washington 


are obtain- 


F 
now. # 

« 

seece ee Se eS ee ee ee ee ee Se Se Se eS ee eS ee ee Se ee 


RRS WeSTITUTE, Dept. B81, Rachester 4, N.Y. ne est 
iescription of Examine This Great Book Free. 
Fre py “ef illus trated 32 page MAIL THIS COUPON 
$s G rnment J of 0. VAN NOSTRAND COMPANY. inc. 
; Te me what to do to prepare for 250 Fourth Ave... New 3. 
Plea 
exat nit for ) days wit 
is [a i> tea ae ae 
Name 
Aditress 
Addr 
Use This Coupon Before You Mislay it. Write or Print Plainly. 
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W SPRAYBERRY 
RADIO TRAINING 
GIVES YOU 


S BiG KITS OF RADIO EQUIPMENT 
wn COMPLETE 6 TUBE uccorrrs ne RECEIVER 


OP-BENCH’’ PRACTICE 





YOU DO EXPERIMENTS, 
CONSTRUCTION, 
TROUBLE- SHOOTING 


TU show you how te perform over 175 instructive Ex- 
periments——how to build countiess Rodie Circuits 
You'll learn o new, fost way to test Radic Sets with- 
out mfg. Equipment 





1 give you a fine, moving-coil type 
Meter instrument on Jewel Beor- 
ings—with ports for o complete 
Analyzer Circuit Continuity Tester 
You learn how to check and correct 
| ae Receiver defects with professional 
occuracy and speed 
“ is] 
You'll get velvable experience 
ond practice building this Sig- 
nal Generator ond multi-purpose 
Tester. Mokes © breeze out va hy 


TRAIN at HOME for a GOOD LIVING 
in RADIO-ELECTRONICS & TELEVISION 


fixing Radios and you don't have 
te spend money on ovtside, ia 
reody-mode equipment i 





Soldering, wiring, connecting 
Radio ports building circuits 
with your own honds—yew con't 
beat this method of learning. When 
you construct this Rectifier and Fil- 
ter, Resistor and Condenser Tester, 
otc you get o really procticol 
stent on Rodic thet leeds to a 
money-making future 


SEND 


\ tronic Training. 


MAIL COUPON TODAY! 





FOR THESE 
FREE BOOKS 


\ “How to Read Rodio Diagrams and Symbols” 


Here's a valuable and wonderfully com- 
plete new book which explains in simple 

English how to read and understand any 

, Radic Set Diagram. Includes translation 
, of all Radio symbols. Send for this vol- 

ume ot once! it's free! Along with it, 

1 will send you another Big Free book 

\ describing in detail my Rodio-Elec- 


1 train your mind by putting you to work with your 
honds on a big 6-Tube Superheterodyne Receiver 
And, believe me, when you get Busy with real 
Radic Parts — 8 big Kits of them — you really 
LEARN Rodie ond learn it RIGHT! You get the 
practical stv you need to be wseful in Radic, and 
that's what if takes to make money. You don't have 
te worry about what to do with these 6 Kits of 
Ports. Step by step, | show 
you how fo build circuits, 
test, experiment, trovble- 
sheet. And you don't need 
any previous experience. The 
Sproyberry Course starts 
right of the beginning of 
Rodio! You can't get lost! 
Simplified lessons, coupled 


with real “‘Shop’’ practice, mokes every subject 
plain and easy te understand ond remember 


A BUSINESS OF YOUR OWN... 
OR A GOOD RADIO JOB 


Soon ofter you begin Sproyberry Training, I'll send 
you my sensational BUSINESS BUILDERS. You'll 
find ovt how to get ond do neighborhood Rodie 
repair jobs for nice profits and rich experience 
while learning. This sort of werk con easily pove 
the way for o Radic Service business of your own. 
But with Sprayberry Training. you're not limited 
Yow can swing inte any one of the swiftly expond- 
ing branches of Radio-Electronics INCLUDING 
Radio, Television, FM, Rader, Iindustricl Elec- 
tronics. Be wise! Decide now to become o fully 
quvolified RADIO-ELECTRONICIAN Get full details 
about my Troining ct once! Mail coupon below for 
my 2 big FREE Books 





GRAMS ond SYMBOLS 





SPRAYSERRY ACADEMY OF RADIO 


Ft. Sproyberry, President, Room 55116 Pueblo, Colorado 


Please rush my FREE copies of 
ELECTRONICS and TELEVISION and 


(Moi! in envelope o: poste on penny postcard) 


How to MAKE MONEY in RADIO, 
HOW to READ RAUIO DIA 


Age 


Stote 
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Powerful POUNDS 
and Vital INCHES of 


DYNAMIC MUSCLE 
wm your ARMS, LEGS, 
~~. BACK, CHEST, 


says “Sh and SHOULDERS 


George F. Jowell 


WORLD’S GREATEST 
BODY BUILDER 


--OR IT WON'T COST YOU A CENT! 


rove » vo tt mn ar at if . 


GIVE ME 10 MINUTES A DAY! 
I'll Show You My Secrets Of Body Building 
els 4 art ‘ I gressive Power Method 
s than any other 
how skinny or 
t is right in 


A HE-.MAN de 
Mu est ‘ 
fa Fu 

’ 


Jowett tnstitute of Physical 
Culture 


PROVE TO YOURSELF 
IN ONE NIGHT! 235 Fifth Avenue 

“ud vay see for test ourse Dept. PS-611 

Molding a Migtt - Read tt Mew York 1, N.Y. 


t eit ares a ane This 


SEND FOR THESE FIVE FAMOUS ook 
COURSES IN BOOK FORM B 


ONLY 25c EACH 
er ALL & for $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 
Jowett institute of Physical Culture 
230 Fifth Avenue, Dept. PS-611, New York 1, N. Y. 
George F. Jowett: Your proposition looks good to me 
by return mati, prepaid, the courses checked below 
' se Include FREE book of PHOTOS 


All 5 courses for 81 1 Molding Mighty Legs 


t 
Coomeavee ef Moiding a Mighty Arm 25c ? Molding a Mighty Grip 25 


Crampons 


Molding a Mighty Back 25 © Molding a Mighty Chest 7% 


Send ali 5 C.0.D (81 plus postage.) No orders less 
than 81 nt o.D 


NAME Age 
(Please print plainly. Include Zone Number.) 


ADDRESS 
POPULAR 
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WORK 
OUTDOORS 


_ The field of Landscape Gardening 


mr otters unusual op; 


trained 1 


»rtunities for 


Healthful, pleasont outdoor pted ¢ af regional condi 
work in an uncrowded field APPROVED for VETERANS 


BE YOUR OWN BOSS 


A graduate says, “I finished the 
course about two months ago and 
now I average about $2.00 per hour 
net for my ume.” 


There are many employm 
ues un this profit row 


tur 
he ty aSily my “ 
bu 


siness. Wr 
Service from Coast to Coast 


NATIONAL LANDSCAPE INSTITUTE 


DEPARTMENT PS 756 SOUTH BROADWAY — LOS ANGELES 14 


EFRIGERATION vezi 


MECHANICS 
AND AIR CONDITIONING 





COURSE 


Learn at home—how to start yvour own repair shop on lit- 

tle capital. No previous experience needed. Comm 

ecucation sufficient. Splendid opportunity for older men, 

Prepare now. FREE illu 
MECHANICS TRAINING SCHOOL 

7217 So. Broadway Dept. S-11 Los Angeles 3, Calif. 


alg at CIE a | 
a OO eee ey 


school 


strated booklet 


You can learn plain, rapid writing or fancy ornamental writing for 

social and business advancement, right in your own home during 

spare time by my Simplified Method. Write for my free book, ‘*How 

to Become an Expert Penman,’’ which shows what others have ac 

ymplished by taking my Courses. Send l0c for f my favorite 

Pen Points and your name with a beautiful flourished bird written 
a card, Write t 


T. M, TEVIS, BOX 25R, CHILLICOTHE, MO. 





m Learn theory and fundamentals at home—in 
pea e spare time. Then acquire actual experience 
plic and practice. Send for FREE booklet 
4 “Power of Effective Speech.” 
Ss North American School, Dept. 1368 
1315 S. Michigan Ave.. Chicago 5, tMlinois 


Photography 


PLEASURE or PROFIT 


Learn at home. Spare time. Practical basic 
training. Long-established school ny 
have earned while learning 

below for free booklet, “Oy 
Modern Photography 





il particulars 
AMERICAN SCHOOL OF PHOTOGRAPHY 
1315 Michigan Avenue Dept. 1368 Chicago 5, Ulinois 


ook let Opportunities in Modern Photography, 
i requirements 


tull parti 








MEN! Whether You’ re 16 or te 40.. heurn 


pf ELECTRICITY 


Oltudent 


A partial view of one of the Training Departments at Coyne 





Finance Plan 


¢ Let me show you how to prepare for a 
GOOD JOB NOW-Cet Ready QUICKLY 
for the field that offers STEADY 








| WORK and a REAL FUTURE 


“LEARN-BY-DOING’ IN A FEW WEEKS 


Start now to prepare for a Lifetime of Success. Get into Electricity, the essential field that 
will continue to offer good pay and a real future all through the years. Coyne trains you, NOT 


by correspondence, but by actual shop work right on real electrical machinery. 


Then on my “STU- 


DENT FINANCE” PLAN YOU CAN PAY MOST OF YOUR TUITION IN EASY MONTHLY 
PAYMENTS AFTER YOUR TRAINING PERIOD IS OVER. 


In the Big Coyne Shops you get prac- 
tical ‘‘all-around”’ training by ac- 
tual work—not by correspondence. 
No advanced education or previous 
electrical experience needed. Many of 
my students had no previous expe- 
rience. Others had experience in 
one or two branches but realized 
they needed all-around training 
for the better jobs and advance- 
ment. 


Earn While Learnin 
If you are short of money and nee 
part-time work to help pay for your 
room and board while training, my 
Employment Department will help 
you get a part-time job. When you 
have graduated, they will give you 
Lifetime Employment Service. 


Learn by Doing 


You get practic: al “Learn- by-Doing””’ 

training .. . wiring, installing, oper- 
ating, testing, repai ring and servicing 
various types of Electric: al and Elec- 
tronic equipment ... you work on 
real armatures, motors, generators, 
refrigerators, electronic controls, etc. 


Lik 
Light and Power Wiring 
Power Plant Work 
Armature Winding 
Substation Operator 
Maintenance Electrician 
Electrical Testing 
and Repair 
Signal Maintenance 
Industrial Electronics 
Electric Refrigeration 
and many others 
OurEmployment Bureaufor 
graduates gives FREE life- 
time employment service. 











Industrial Electronics 
and Electric Refrigeration 
Training Now ~~ 
Added training in these two 
great fields is now included 
with my Electrical Course. 
Industrial Electronics and _ 
Electric Refrigeration offer 


big opportunities. Get BOTH Quart 
at Coyne! 
MEN WITH PHYSICAL DISABILITIES— 


We also have facilities for men with physical dis- 
abilities whether due to war or other causes, 
Check coupon for particulars if you have a physi- 
cal disability of any nature. 


GET THE FACTS 

Don’t let lack of money keep you from sending 
in the Coupon now. My Big FREE Book is full 
of facts and photographs which tell you about 
Coyne training. It also gives you the details of 
my ‘*‘Student Finance’’ Plan, Part Time 
Employment Plan, Graduate Employment 
Service, Lifetime Membership, etc, 


MY GRADUATE EMPLOYMENT SERVICE HAS LETTERS FROM 
DOZENS OF FIRMS ASKING FOR COYNE TRAINED MEN 
FOR GOOD JOBS WITH A REAL FUTURE, 





This modern fireproof 
building is occupied 
entirely by the Coyne 





VETERANS 
Coyne is alsoequip- 
ped to train those 
who qualify for 
training under the 
G. |. Bill of Rights. 
Check coupon for 
specialG.I. Bulletin 








Electrical School. 


ADDED TRAINING ‘N 
INDUSTRIAL 
ELECTRONICS 
AND ELECTRIC 
REFRIGERATION 


Now Included! 


COYN 7 ELECTRICAL SCHOOL 
500 S. Paulina St., Dept. 86-73, Chicago,12 


Send Today for 
this FREE Book! 


Comme ELECTRICAL SCHOOL. 


q 
oo obtention ond big. free illustrated 

book with facts about Coyme and details of 
“Student Finance” Plan and added training in 

Industrial Electronics and Electrical Refriger- 

ation you are now including. 

0D Send special G. I. Bulletin. 

0) Send physical disability details. 
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[Advertisemert] 


| built 


this television set, 


and Boy w’ ot a honey it is! 
| get wonde: ful picturss ond 


shows on it 


Below, | tell you 


all about how | did it. 








How | Built My Own 
Television Receiver 


By Bill Nagel 


N": so very long ago, television was a com- 
| plete mystery to me. But not only did I 
build a comple te te le Vision receiver ¢ hassis, but | 


had a lot of fun doing it. And I’ve learned so much 
that I'm well on the road to becoming an expert. 


The students 
you see with 
me also built 
receivers The 
picture shows 
us aligning our 
sets 
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In a few years I'll be able to “write my own ticket.” 

I always had a yen to get into television, even 
while | was in the service. But I didn’t know just 
how to go about it—until I heard about N.Y.T.L. of 
N.J. I went there with my discharge papers, and 
they did the rest. They showed me how the Vet- 
erans Administration would pay up to $500 a year 
against my total educational expenses, under the 
G. I. Bill of Rights. This meant that I had to pay 
very little out of my own pocket. It’s a big break 
for veterans like myself—especially when you get 
subsist..nce allowances in addition. And part-time 
jobs are easy to get so you can earn extra money, 
Of course. all of the students here aren’t veterans, 

What bothered me at first, was that my mathe- 
matics was kind of rusty. I soon found that the 
school had brush-up courses in math and even had 
facilities for teaching radio math from the begin- 
ning to students who had never had a high school 
education. | convinced them that I was sincere 





i Advertisement) 


and enthusiastic and that I was technically in- 
clined, and so | became a student. You know, 
you just can’t build a television set right off. I 
built seven radio sets and had to go through a 
total of 75 electronic experiments, before they 
would even let me start on a television receiver. 


Then | began work in earnest. The instructors & 


around here have plenty on the ball, and it was 
amazing how fast | progressed. Boy, school was 
never like this. You should see the magnificent 
equipment. There’s a swell gang here. They come 
from all over, because practical television schools 
are hard to find, and N.Y.T.I. of N.J. has a 
wonderful rep when it comes to television. I don’t 
believe that you can find better training anywhere. 
Another thing I like about N.Y.T.I. of NJ. 
(New York Technical Institute of New Jersey) is 
the convenient location. It’s right in the heart of 
America’s electronic industry, (Newark, N. J.), 
only 19 minutes from New York City. Big radio, 
television and electronics manufacturers are near- 
by—like RCA, General E! +tric and Edison. So 
are the big network stations like WJZ. WEAF and 
WOR. This means that the school is always right 
in touch with the latest developments. 
The conditions here are ideal. They have thou- 
sands and thousands of dollars worth of the latest 
These are my class-mates (note that | am second from 


the left, standing) with the television receiver chassis 
they built at the some time | built mine. | built the cabi 


to 


Here is a line of RCA television receivers that | 
and my fellow students use for comparative test 
purposes af N.Y.T.I. of N.J. The very latest 
equipment in television is ours to inspect and 
study at the school. 


| want to learn about television transmitters also. Here you 
see one we have under construction. | hope to enroll for a 
special evening class on television transmitters 

types of equipment. There is a great deal of in- 
dividual instruction and the instructors know 
their business. 

I am sure there are a lot of fellows, particularly 
Veterans, who want to get into this field. I under- 
stand there are about 120 openings now for new 
day students in the classes beginning this Novem- 
ber and December. If you want the complete dope 
about the school, you can have a free bulletin, 
which illustrate s and describes its facilities and 
equipment. It also tells the classes that may be at- 
tended, housing conditions, hours, etc. 
There is no charge for this bulletin. Just ask for 
Bulletin $11. Send your postcard or letter to the 
New York Technical Institute of New Jersey, 158 
Market Street, Newark, N. J. 


costs, 


net at home later on. Most classes are small, so you are 
sure of a lot of individual instruction, which is very 
important in learning the technical side of television. 


‘Vune 


a 
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PATENT 
PROTECTION 
INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a provision in the Consti- 
tution of the Lnited States. 
established a system under which inventors 
may secure the exclusive right to prevent 
the unauthorized use. manufacture and sale 


Congress has 


of their inventions for periods of seventeen 
The inventor secures this protection 


years. 
United 


by obtaining a patent from the 


States Patent Office. 


f Victor J. Evans & Co. 
has a staff of experi- | 


enced registered patent | 


attorneys, available to 
represent inventors in the 
preparation and prosecu- 
tion of their cases before 
the Patent Office. De- 


tailed information and 





the steps to be taken in 


obtaining patent protec- 


tion will be furnished 


upon request. 


FORM BELOW FOR 
m MAILING CONVENIENCE A 


PATENTS * TRADEMARKS * COPYRIGHTS 


* VICTOR J. 


vans £-Co. 
Verba. Vn. Gonre 


REGISTERED PATENT ATTORNEY 
Main Office: 1+0-M Merlin Building, Washington 6, D.4 
Pitteburuh tefiee: 521-4 
Los Angeles Office: 738-0 Securitv Building 

Please forward to me detailed information 
garding procedure to obtain Patent Protection. 
Name 

Address. eee 


Cc and State 








Empire Building 


io 


STUDY at HOME 


With An Educational Institution 


vith specialized training win higher positions, insure 
r earnings. and are bigger successes in business and 
Opportunities NOW greater than ever before. 


ir Catalog 


ARTS and SCIENCES 


Education; Letters 
*sychology Sociology Physics; 
Geology: Political Science; Theology; 

merce; Accounting; Mathematics; Sta- 


ENGINEERING 


Electrical, Civil, Mechanical, Dr: — Archi- 
Steam, Aeronautical, Radio, Structur: ining, 

Petroleum, Marine, Chemical Automo- 
ration and Air Com rngineering. 


LAW 


t Law Course 
ries « ene textbooks. Cx 
Law Patent Medical Jurisprudence 


McKinley - Roosevelt Incorporated, 4610-AB, Sheridan Rd., Chicago 40, tI. 


Get Started in kadio 
TEN “HOW-TO-DO-IT”’ BOOKS 


Get a solid foundation tn radio by means of these 
= timely text books Each etearty written, 
——— illustrated contains ove 15.000 
You be amazed at the w f in 


P hilosop hy Public Health; 
edica JU sSprudence 

Chemistry Pi astics 
susiness and Com 


istics; Agriculture 


irses in 


Courses ir 
tectural 


litioning 


bile Refri ge 


includes 18 Hornbook 
n Com 


irses als 


la ation packed into cane handy. be —-% Ex- 
celle mt for reference — ide for technical ii- 
brary. Your money back if ‘not satisfied 


5 BOOKS FOR 50c—10 BOOKS FOR $1.00 


No. 3—Alternating Current tor 
SENT Beginners . : 
~4—All About Aeriais 

. 5—Beginners’ Radio Dictionary 
- 6— How To Have Fun With Radio 
. 7—How To Read Radio Diagrams 


aa To rou 
aaa) POSTPAID 
No. 1—How To Make Four Doerle 
Shest Wave Sets . 8—Radio tor Beginners 

How to re} she The Most WNo.9—Simple Electrical 

popula ow 6All-Wave 1 and 2 ments 

ae ae nr No. 10— Television 
Mer ney order register letter tf you send 
RADIO "PUBLICATIONS 27-& West Broadway 


Exper. 


shor sta 
New York (7) 


STUDY AT HOME Lecaty trsiced men win hicher post. 


and public life. Greater opportunities now th ane ver Detar 


More Ability: More Prestige: More Money ‘’ Me fe cam. Gon 
n train at home during s ayare time. Degree of LI 
including 1l4-volame Law _Library yh : easy 

pao ~ our ~ ~ le = vag i. a 3 Aye for Leadersh ip’ 


e furnish all 


._ Saneve 
LASALLE ‘EXTENSION UNIVERSITY. ait South Dearborn 
A Correspondence institution, Dept. 1183-L, wueage 5S, mt. 


WHAT BOOKS DO YOU WANT? 
We quote the lowest market prices. No charge for locating 
Hard-to-Find and Out-of-Print Books. All books, OLD or 
NEW. mailed POST-FREE 
SEARCHLIGHT BOOK emetts * 








w York City 


22 East 17th Street 


Se ae Work COLORING PHOTOS 


Fascinating vegntion learned at home by those 
~ t, with apt tu ~7 de ws ing past me. Natic 
oe = t ife colors. Free book 
"NATIONAL PHOTO COLORING ‘Seno OL 
loot 1315 S. Michigan, Dept. 1368, Chicago S 
wd - ito —, vital meat industry Conc — practic al 
1e ra ' en tnstruc 


ma! method 


, as rapidly: 
na. Star oO 
* Send for 


W PRED 


National Sc | of Meat Cutting tnc., Dept. 0-48, Toledo 4, Ohle 





ALL OF THESE 
RADIO PARTS 


FASTER-EASIER 


LN AOD tt NM 


YOU CAN BUILD “133 | AT HOME 


FASCINATING EXPERIMENTS. SRS RS 


See how our fascinating SHOP METHOD Radio 
Training at home can help you toward a good start 


swe Radio ¥ E T E RA N S ! in the Billion Dol ar Radio-Electronic Field. Write 





4t home—in your s time—you get real Radio 


Block Sys- 
1 work : : : for our BIG FREE book, ““VICTORY FOR YOU 
save 2 A. Big things are hap- that has helped many to good pay jobs, You'll be 
ircuits that pening at DeF or- surprised at the opportunities ahead in F.M, Radio, 
Electric Cell | @St’S Training, Inc., | Aviation Radio, Broadcast Radio, a Profitable Busi- 
Receiver for weterans! See ness of Your Own, Motion Picture Sound Equip- 
f other fasci- how you can pre- ment, Electronics—plus the exciting future possi- 
ning Radio at Dare yourself bilities ahead of Television, Radar, etc, 
and real fun— y rc 
Viruovut Cost for You Get “ALL THREE” 


sO pr t 
is moderr fon ’ p 
dern “I a Goop Jos or a 
Whe else can you get such a combination of 


you USE “LEARN- BY- SEEING” | ea an Your | pROVED MAJOR training features as-(A) mode 
N in the vast ern loose-leaf lessons that are well illustrated with 
th 


a Radio-Electronic 1elpful diagrams; (B) the use of “‘Les S 
M Oo Vv i E Ss . opportunity field , home movie films and : 16n m MOVIE’ PRO- 
JEC TOR—and (C) eight big t f “H 
Think of the pleasure, as well as ' oratory’’ Radio parts to give you valuable _ a - a is 
help you get from the use of : practical Radio experience—at home 
16 mm. Motion P 1 *roiector - 
and exciting “movie RAINING You Also Get EFFECTIVE EMPLOY-. 
FILMS ) 1 be surprised MENT SERVICE _ .. to help you get started 
how & . . \ 7 toward a Radio-Electronic job or a business 
Home wes Seip you unc of your own. Residential training in our 
stand Radio ~ El. : —_ Chicago laboratories ro available! 
DeForest’s Traini includes Instruc- 
tion in Motion —~ dey ‘Sound Equipment, 
- i FM Radio and Television... 
wre learning- 
ANIMATED! See « i ey 
ot ections otk ares se DeFOREST’S TRAINING, INC.. Devt. PS-C11 
get this big Radio home train 2535-41 N. Ashland Ave., Chicago 14, Illinois, U.S.A. 
ing advantage—exclusively fror i Send—FREE and WITHOUT OBLIGATION—illustrated book, “VIC. 
DeFore st's Training, Inc. & TORY FOR YOU” and KIT SUPPLEMENT, showing how Home 
act now! Mail coupon for com- Movies and Home Laboratory can speed my preparation for a place in 
p deta the Radio-Electronics industry. j 














MGC mee 





Name 
| Address BES | 


City _. Zone State } 
der 16, check here f 1 inf fon. 
T R A I N I N G ’ i N | If Sdtehenned veteran of World W or Il. check here. 
CHICAGO ILLINOIS 
14, (RE BR SR ee SS A Ce 


NOV. 
i946 29 

















JUST FOR 
EXAMINING THIS 
BIG NEW 1946 
ELECTRICAL & RADIO 


Trouble Shooting 
Manual 


" 
SEup No MO 


ACTUALLY 
GREAT posus 
Yes, you get sensational new book Ons — 


med = — @ STEP-BY-STEP 
“Starting and Operating a Profit- Method of Shoot- 
able Electrical or Radio Shop” ab- Pi 
solutely FREE! Tells how tostart pant wg = = 
a profitable business with little read and use. 
money —full or part time. Explains @ Dictionary of 
all; from choosing name to record |e ag ee — oat, 
keeping. Just off the press. Ideal 
for ex-service men,everyone. This 
amazing new book given FREE... 
just for examining the sensational 


@Spare chomp waste 
—heow to make ex- 
tra tA 
@sBig 8" 11" 
. 612 pages. 











new 1946 edition of Coyne’s big 
“Electrical and Radio Trouble 
Shooting Manual” 10 DAYS AT OUR EXPENSE. 


10 DAYS’ FREE TRIAL 


Mail coupon below .. . we will rush your copy of 1946 edi- 
tion of “Trouble Shooting Manual” book on 10days’ free 
trial... plus FREE book. Keep the *‘Trouble Shooting | 
Manual” 10 days FREE. Read it, study it, marvel at its 
wealth of vital and helpful Electrical information, And 
remember, whether you keep the “Trouble Shooting 
Manual” or return it within 10 days—the new ** Starting 
and Operating an Electrical or Radio Shop” book is yours 
to keep FREE as a gift. OFFER is limited—so act now 
—MAIL COUPON BELOW AT ONCE, 





FREE suoorivc manuat 


Act now and I'll include—one year Coyne staff technical 
advice by mail on any Electrical or Radio Problems. Also | 
FREE one year subscription to Coyne Technical News— 
latest facts on Electrical and Radio progress. 


MAIL COUPON FOR FREE BOOK § 


B.W. Cooke, Dir., COYNE ELECTRICAL SCHOOL, Dept. 86-RS 
500 S. Paulina o., Chicago 12, ilinois 

Send new Coyne “Electrical and Radio Trouble Shooting Manual’’, 
atpaid along with FREE copy of “Starting and Operating 6 
Profitable Electrical or R adio Shop’ *. Within 10 days after books 
~ome, U'U either return “* Trouble Shooting Manual”’ to you or send 
you $3.00 and $3.0 per month until a total $9.4 is paid, Either way 
I keep the FREE gi't book. 


} NAME_ 
ADDRESS... 
a 

i OCCUPATION 
Save W% Send cash pr §¥ .) with coupon 


rial and return privilege 
NS eee 


POPULAR 
30 SCIENCE 


Same 10 day FREE 








Do You Make These 
Mistakes in English? 


\ ANY persons say ‘“‘between you and I"’ instead of ‘‘between 
you and me''—or use “‘who" ‘whom"’—or don't know 
tain words with me « two ‘c's of 
w with *‘te."’ of ‘el ete. Every time 
you show what you are. Mistakes in 
of education, refinement. Lack of 
presenting your thoughts 
mand of English will help 
making mistakes in spelling, 
grammar. inerease your vo- 


write 


cabulary 
WONDERFUL INVENTION 
nutes a day with Sherwin Cody's new invention 
mn actually SEE your English improve. It 
HAmIT makes tt easier to do the RIGHT way 
rrecting lessons. 


FREE 200K ON ENGLISH 

ing you friendships, 

Cody can do for Pn uu sts nothing to find out 

minute for — ook. **‘How You Can Master Good Eng 

Minutes a Ds will prove a revelation. WRITE Now 
Cody ‘Schoo! of Engits ish, oues © 3 CO Ue. 


SHORTHAND in 


Weeks at Home 


Famous Speedwriting system. No signs or symbols; 

uses ABC's. Easy to learn; easy to write and transcribe. 
Fast preparation for a job. Surprisingly low cost. 100,000 taught by 
mail. Used in leading offices and Civil Service. Write for free booklet. 
Speedwriting, Dept. 2611-6, 55 W. 42 St., NW. Y. 18, N. Y. 


Sherwin Cody 
Lack of language 
power may be cost- 
income, every year. See what Mr. 
Write this very 
lish tn 15 
SHERWIN 
Rochester meaner S, Ve N. Y. 


a nmanship — causes costly errors and marks you Ser fail- 
v ' poor hand? It's so easy to learn at home in spare time. 
Write for « new free booklet today. If you wish, send ~ a4 ce 4 pemee ring 
sultabie for shaded writing_and your name pa wri 
in Business The TAMBLYN SCHOOL OF PENMANSHIP 
Since 1895 H-439 Ridge Bidg., Kansas City, Mo., U. 


TRI-STATE COLLEGE 


8.S. Degree in 27 months in Engineering (al! branches), 

Admin., Acctg. and Sec. Science. 63rd year. Schoo! now filled 
to capacity. No applications can be accepted until further 
notice. $116 College Ave., Angola, Ind. 


AVIATION \ TRAINING 


<—— 

Basic and Advanced Courses in 
AERONAUTICAL ENGINEERING 
also Pre-Engineering 
Northrop Aeronautical institute 
1523 E BROADWAY = (Divinien vet, ined} = LO'S ANGELES COUNTY 


HAWTHORNE CALIFORNIA 
* SEND FOR ILLUSTRATED BOOK 





Big Money for Workers 
In Home or Shop 


Licensed Concrete Specialists wanted No experience 
needed. Make Colerglased concrete pottery without molds. 
New. low cost, patented method Cemetery products, 
novelties. tiles, floors, etc. Basement leaksealing. Other 
big pay projects. Bookiet, details free. Men only. 


NATIONAL POTTERIES Ny Ag 
542 West Lincoin, 


1 for big pre oduction of Lamp and « 
Noveities J wegeees and Marble. 
¢ material makes 
Rubber “moulds furnished for 
duction Small investment brings good re- 
“hain store orders now being placed. Ambt- 
tious men have chance for real prosperity Our Free 
booklet wil! interest and benefit you 


PLASTEX (NOUSTRIES, Dept. 2, 1085 Weshiegten Av.. Hew Tork 56.8.7 








INTERNATIONAL CORRESPONDENCE SCHOOLS 


Air Conditioning and 
Piumbing Courses 

DC Air Conditioning 
Heating ] Plumbing 
Refrigeration Steam Fitting 
Chemistry Courses 
(hemical Engineering 
Chemistry. Analytical 
Chemistry, Industrial 
Chemistry, Mfg. Iron & Stee 

OC Petroleum Refining Plastics 
Pulp and Paper Making 
Civil Engineering, Architec- 
tural and Mining Courses 

DC Architectural Drafting 
Architecture 
Bridge and Building } 
Building Estimating 
Civil Engineering 
Coal Mining 
Contracting and Building 
Highway Engineering 
Lumber Dealer 

0 Reading Structural Blueprints 

© Sanitary Engineering 

OC Structural Drafting 


reman 


_ 
City = = 


4.M. te 
to members 


W ng Hours 


Special tuition rates 


DO YOU BELONG 


in the new world? 


THERE'S a new world opening all around you... a 
world of Electronics, Plastics and other new indus- 
tries .. . a world of new developments in Aviation, 
Building, Chemistry, Engineering, Business. 

With opportunities and rewards coming faster than 
ever, you can’t afford to be a back number. The 
advancements are going to the trained men and 
women, And if you're as smart as we think you are, 
you re planning now to join them, 

That’s where the world-famous International Cor- 
respondence Schools come in. The 23 Schools of 
I. C. S. are Schools for Moderns. There’s an Aviation 
School and an Automobile School . . . Schools of Air 
Conditioning, Chemistry, Radio, Accountancy and 
Management . . . Schools in virtually every field of 
modern industry and commerce. 

There are Courses on Plastics . . . Diesel Engines 
..» Electrc:ies . . . a Course for Flight Engineers. 
And constant revision keeps the Courses in other 
subjects just as up to the minute. Here’s tomorrow's 
training for you now. Mail the coupon today for 
full information! 


-————| 


IS 


a 


BOX 7671-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course before which I have marked X 


Structural Engineering 


OC Industrial Engineering Textile Courses 


Surveying and Mapping 
Communications Courses 
Electronica 

Practical Telephony 

Radio. General 

Radio Operating 

Radio Servicing 

Telegraph Engineering 
Electrical Courses 
Electrical Drafting 
blectrical Engineering 
Electric Light and Power 
Lighting Technician 
Practical Electrician 
Internal Combustion 
Engines Courses 

Auto Technician 0 Aviation 
lhesel-Electric 

Diesel Engines 0 Gas Engines 
Mechanica! Courses 
Aeronautical Engineering 
Aircraft Drafting 

Flight Engineer 

Foundry Work 


} Heat Treatment of Metals 


—; = 


State_ — 


P.M 


of the Armed Forces 


O Industrial Metallurgy 

C) Machine Shop 
Mechanical Drafting 
Mechanical Engineering 
Mold-Loft Work 
Patternmaking—Wood, Metal 
Reading Ghop Blueprints 
Sheet-Metal Drafting 

} Sheet-Metal Worker 
Ship Drafting ] Ship Fitting 
Tool Designing 
Toolmaking 

} Welding —Gas and Electric 
Railroad Courses 
Air Brake 
Diesel Locom 
Locomotive Engineer 
Locomotive Fireman 
Railroad Section Foreman 
Steam Engineering Courses 
Boiiermaking 
Combustion Engineering 

0) Engine Running 

O Marine Engineering 

OC Steam Electric (2 Steam Eng 
Home 
Address 


Car Inapector 
ytive 


Present Position 


) Accounting 


Cotton Manufacturing 

Rayon Weaving 

Textile Designin 

Woolen Manufacturing 
Business and 

Academic Courses 
Advertising 
Arithmetic Sook keeping 
Business Corresponde 

Business Manag 

Certified Publix 

Commercial 

Cost Accounting 

Federal Tax 

First Year College 

French 

G od High School 
Higher Mathematics 

n Motor Traff 


llustrating 


Foremanship 


English 


Postal Service 


Salesrmnanship } Secretarial 
Lettering 
stenography 


Management 


Spanish 
Prattic 


Length of Service in World War Ii 


Enrollment under the G.I, Bill of Rights appror: 


d for War Il Veterana, 


Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada 














NEW peacetime 
production plans 
mean 


BIGGER PAY FOR MACHINISTS 


Master anges work _— with these books 


rse gives you the 

: ines i methods you need to ad- 
m nm t hoy r idvantage of the other 
eXperience f nd in boo solve your prob 


‘the AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes—2368 pages—2516 illustrations 
(a combined home-study course and reference library) 


This brary of machine shop practice was written for practical 
men It gives you the best methods for every kind of machine shop 
work. It fully explains lathes. drills. and other machine tools and 
their operation automatic rew machines, speeds and feeds. gear 
design production. jigs and fixtures. punch and die work 
metal s ng. etc., etc. Plainly written—completely illustrated 
- ae best 4 ef help to the machi ne shop man who wants to 
ecvance nsel 


This big 


i 


| EXAMINATION COUPON 
1, McGRAW- wee 800K co., 330 w. éane ‘se. se &. v c. ae | 
—— if satis ta a v ‘will send ) you ‘st 00 vy 10. daye ana | 
nt : i the prt ‘8s * paid. If not wanted 
1 the ooks postpaid (to cmase Prompt shipment | 
Plainty and nt 9 alt tines 


sy _peyments. 








Best Because it Is Based On “The Supreme Authority” 
EBSTER'S COLLEGIATE is the most dependable 
handy dictionary for home and office because it 

is a compact abridgment of the famous Webster's 

New International Dictionary, Second Edition—“The 

Supreme Authority Defines all the words most 

commonly used. 1,300 pages; 110,000 entries. $5 to 

$10.00, depending on binding. If your dealer hap- 
pens to be out of stock, try him again—we are de- 
livering more WERBSTER'’S COLLEGIATES than ever 
before in our history, to supply the unprecedented 
demand. G. & C. Merriam Co., Springfield 2, Mass. 


POPULAR 
22 SCIENCE 








WATCH REPAIRING pags 


Construction, repair, adjustment nplete 
7 “ A Ne "4 rs and 
PRACTICAL COURSE” [°° peginners an: 
Ppairmen. All qusensies | ape rh e = operation 

Many test case fr ‘Z f 

ols materials. Full i strated 9 

tools. eria ly tty $ 5 
if C.0.D. plus pe Post 

Money Back @uarentee Paid 


We Supply Vooks, Materials o Lowest Cost 
s. Send ~~ ponte 


™ tools and 
ren ed te frst ord ?. © spe 


‘s MODERN TECHNICAL BOOK co. "Dept. M.S. 
5S WEST 42ND NEW YORM 18, N. Y. 


JOIN OUR NEW er BOOK CLUB - free - 


iteratu guidance on all 
ut BOOKS Te 





eurrent 
Ne 
Alr 

Rad 

s. W 


ruage Farming 
tree titerature 








t Pr wraphy. e 
Diease specify subject. 








5X LONG RANGE TELESCOPE $1.25 


Here's the telescope you have been waiting for—Ideal fer hunting, fishing, 
camping trips, boating, neture study, races, ball came and epotts ng air- 
t's vest pocket size, beautiful anent tion 

ally ground $2mm 

aad we a pay pe a 


case ith loops for 


Urica’ Mane ORDER CO.. 923 Eagte St.. Utica 3, N. Y¥ 


STUDY aT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 38 years expert instruction 
over 108 000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send@ 
for FREE BOOK ‘Law and Executive Guidance 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 71-S 646 N. Michigan Ave.. Chicago 11, ttl. 


ACCOUNTI aG 


STUDY AT HOME for C.P.A. and BIG P ay a 
opportunities with 42 year old «c 
Texts furnished 
ROOK 
MacCORMAC SRvenepecee SCHOOL 
1170 €. 63rd $ Chicago 37, 1. 


BAsY PAYMENT 


Dept. 10-C 


What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite. and Shrine. 

OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books and rituals for Masons, 
Odd Fellows. Knights of Pythias. Knigchts of Columbus. etc 
EZRA A. COOK, Publisher, P.O. 796, RN Chicago 90, Ill. 


WINDOW SIGN LETTERS 


Por Store Fronts and Office Windows. Anyone can put 
them on. Samples furnished. Genuine gold and silver. 


METALLIC LETTER CO.. 441 N. Clark, Chicago 10 


- BUILDING STAT 


HUMAN 


“I grew 6 inches in a year through follow- 

| ‘ing instructions given in ““BUILDING HU- 
MAN STATURE." says the younger man at 
. I am a head taller than my 


4 





If zou wonder why you are short send for 
FREE outilin remarkable book 
loaded with practical ‘information 


CARILLON BOOKS, Dept. 74, Boerne, Texas. 


ic LIQUID MAK 


PHOTOS ABPEAR 


Reproduce any snapshot or negative 
Stationery. etc. on Wood, Le 
most any other surface. Simply apply 
pears like magic 
Harmiess to 
Complete a and inatructior 

¥ Ss i neo mon 

—y ‘posta on de 
Or 


sty LE. E-ARTS. o- 


9 Broadway, Chicago 40, tt, 





oo RADIO 


Js pr teneenen 


A BIG, POWERFUL RADIO AND Set Read -_ —_ ri P ° 
RIM FQUIPME e eady—a ome—in Spare Time—For Op- 
pease gist am ant portunities of Peacetime Industrial Expansion 


ined PREPARE NOW—With Shop Method Home Training 
BY A REAL ESTABLISHED RESIDENT SCHOOL 


oubt about it! Radio “elk ion and Electronics is 

i dynamic growing dustry 1 offer portunity TO 
DAY for the T ved Radio Technici s a field with 
i prove uture 7ood jobs resting and profitable 
t r idcasting, Ma 
blic Address 

sets are in 

"Man many 

i iilt Oo 8a el ormal js nand 

xed men are constantly neede a to keep this — 

ing industry moving ahead. If you are mechanical in 
i i f ire sincer ar Vill tollow instructions 
i Radio, Television 
ame ui ‘ for yourself or in a 
responsibie positi in industry TAKE THE FIRST 
STE p TODAY FOR FACTS PACKED WITH OPPOR 
rUNITY FOR YOU JUST MAIL THE COUPON BELOW 


isiness 


Learn By Doing Right AtHome are time—the k 


ire held 


Rush Coupon Today 
For Full Details 


yor 


XN 





‘ ’ ud 11 OSTS 
LF H YOU NOTHING TO READ THE 
OMPLISH IN A ORT INTERESTING FACTS 
National Training VETERANS 
is More Than Book Theory 
‘ Rn 





> : 
Bu 


41 Years Experience 
Training Men for Success! 


THESE MEN KNOW ~—=s*wNATIONAL SC 


1FORNIA ES 








years Nationa! training hi given ambitious men 
helped them win success and security 
where rate 1it that they owe 
| Training. They all started the same— | ational Schools, Dept. PS-11 
— : 4000 So. Figueroa St. Mail in Envelope 
gesent a Miche Jr Clifford Hannah Los Angetes 37, Calif. on @ Penny 
Grani may iz r age La Prai 
says I » enck 4 MI ani toba 
ing a letter I re: 
very short t 
wn rolling 
ceive a salary 
of $225 per month th 
crease of $300 shortly 
not taken advantage of the wor couragement and thorough 
National Schools sent me 1 training You an ount 
not have been able to interest ym me 2 real Nationa 
his employer , 


NOV 
1946 33 
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COSTS 


APPROPRIATIONS 


POLICIES 


. 
PLANS FOR 
NANCIN 
FINANCI G | 


Become an 


r 
Expert Accountant 
The Profession That Pays 
The demand for skilled accountants—men who 
really know their business—is increasing. 
National and state legislation is requiring of 
business —both big and sma!l—much more in matters 
relating to Auditing, Cost Accounting, Business Law, 
(irganization, Management, Finance. Men who prove 
their qualifications in this important field are pro- 
moted to responsible executive positions —given an 
opportu: to earn real s ries. The range is from 
$4,000 to $10,000 a year, even to higher income figures. 


Send for Free Book— 
* Accountancy, the heb. —peen That Pays” 
Why let the other fellow walk away with the better 
job, when right i r own home u may equip 
urself for v splendi {fut ire in this profitable, grow- 
2 professior 
h wledge of bookh ping unnecessary. Our free 
1 accountancy f P how we train you 
i ground up, or t yur individual needs. 
w cost eu term 
The facts about . v ille training in Ac- 
intar und the opport t this highly prof- 
ble field are clea ‘ a 48-page book 
hl . 
The man in earnest to get ahead will find this 
coupon a most profitable aid to progress. If you 
have the urge and the will to increase your income, 
clip and mail the coupon NOW, 
G. L. APPROVED 


LASALLE EXTENSION UNIV ERSITY 
A CORRESPONDENCE LUNSTITUTION 
Dept. 1183-4 417 Se. Gearbera St., Chicage 5 
I would welcome details of oppor- 
tunities in rc inting, together 
with copy of Accountancy, the 
Profession That Pays,” without 


obligation 
OHigher Accountancy 
Other LaSalle Opportunities: 


LaSalle opens the way to success in 
every important held of business Ifinter- 
estedin one of the felds below, check and mall. 

Business Management OLaw—Degree of LL.B. 
0 Modern Salesmanship OCommercial Law 
OTraffic Management CO Modern Business 
CO Foremanship Correspondence 
Olndustrial Management OCExpert Bookkeeping 


Ciescactven (Mechias OC.P. A. Coaching 


Shorthand) 


Name.....+- 


TweeeeTeI Ce eee 


PUTT TCO COC Cee 


Present Position.... 


Address 


POPULAR 
SCIENCE 





céarw ISOGONIC DRAFTING 


The Drafting of Tomorrow 
The first great advancement in Drafting in over 100 years! 


INVESTIGATE this NEWEST development in the Draft- 
ing and Engineering fields. ISOGONIC Drafting opens 
up a NEW FRONTIER to those trained in its technique 
Fits into EVERY branch of Engineering ISOGONIC 
Drafting saves time and money, increases shop efficiency 
steps up production. Pays well, Minimum background 
for success in this lucrative field—two years High School. 
Men now in drafting. by adding ISOGONIC Drafting to 
what they know now, become more capable, efficient and 
valuable. Spare time study at home. All! texts and in- 
struments furnished For full details and descriptive 
folder, WRITE TODAY—give background of education 
and experience 


ISOGONIC INSTITUTE 


Dept. “S,” 1095 Market Street, San Francisco 3, California 

















Qualify at Home! Learn expert photography as a joy-ful! hobby, 

or to qualify for a well-paid position or your own studio. Pre- 

vious experience unnecessary with N.Y.I.’s success-proved 

home study training. Details FREE. Also resident courses. 
NEW YORK INSTITUTE OF PHOTOGRAPHY, Dept. 5 

10 West 33 St., New York 1, N. Y. (37th Year) 








AMAZING DEVICE! Guides your hand—corrects poor penman- 
ship in few days—big improvement in three hours, no failures. 
__Compiete Outline ‘Free. V Write, Cc. . Ozment, 35-B, St. Louis. Mo, — 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age and occu- 
pation for FREE ART TEST, to find out your ability. 


ART INSTRUCTION, INC. 


21146 Art instruction Bidg., Minneapolis 4s, 5 Minna. 


AIR CONDITIONING 


Big Service Manual 
information—heat transmission, methods of heating 
eir furnaces. air cool ins. hurr —— unit system, filters, sound contro! 
eration. aut« at trols « etc. Only $1 postpaid 7 day money 
bac . guar antee w rite "padell” ‘Book Co., Dept. 36, 830 B'way., N.¥.C. 


TECTIVES 


TRAINING— SECRET CVESTIOR TIONS —CONSERPRINTS 
bas. ethod — Sh wards 
Some avel — Secret Code- "Booklet FREE WRITE 
NTERNATIONAL gevecrive sys 
1701. P Monroe St.. NM. E.. Washington. D. C. 18 


- MAGIC FOR EVERYONE 


Wonderful magical tricks for Pocket, Parlor, Club or Stage 
Amusing Hobby. Profitable Profession, Profusely Illustrated 
Catalog of over 300 Magic Tricks sent for 10c coin or stamps. 
B. Magician, 2463 Kensington Ave., Philadelphia 25, Pa. 


learn BAKING At Home 


Baking ts one of America’s high industries In wages. 
Nearly depression-proof. Thorough basic home course 
la sound foundation. If you have aptitude, write for 
FRE E BOOKLET.“Opportunitiesin Commercial Baking.” 
National Baking Scheel, 1315 Mich. Ave., Dept. 1368, Chicago S 
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Results GUARANTEED 


We baild, strengthen the voca: wim Spates, x 
~bet by sound Cn correct silen 

erciecs and absotutely Book. FR ‘omplete —A- Fy JZ: 

resu ite yirtte for Voice x. FREE Sent to no one ander 17 
! ees sign 


a ed b 
Perfect Voice ‘Studios “Stadio {3é3, "kimbalt Hall Bidg., Chicago 4, tit. 





WHICH OF THESE Sfseeceitanddtes 
INTERESTS Zaz MOST ? 


ics Engineering 

Piymbing—Practical 

Private Secretary 

Radio Operating 

Railway Training 
i tion 

aoeen Metol Pattern Drafting 

Shop Management 

Too! Making 


Plast 


Contracting 


sel Engineering & Servicing 


Acceeenditioning men Drafting & et 
Architecture & ones Electrical er ere 
Automotive — 9g — serene 
Aviation— Proving & Design §— Feral C 
Aven ti MON Se ep Oven 
Bookkeeping Mechanic 


mt 
Business Manageme 


THINK! LOOK FORWARD! 


Business is making big, new plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training mow for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


Invest part of your spare time in more rapid progress. Start training now, in 
spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

just as it has helped others 
during the past forty-nine 2°, 
years. Give serious thought c . ° 

to the list above. Pick one r) Take This First Easy Step 


estou. Then check the cou- 5 MOOS CR LUM Rl 


NE + STUDY TRAINING SINCE 1897 


= SF SH A A AS A SF FF a 


& 


est you. Then check the cou- 
pon at right, add your name 
and address and mail it at 


AMERICAN SCHOOL, Dept. G846, D I at , Chi 4 
once. The school will send Pie REE wad postpeid, ettosy’ on 


Without obligation, Please send FREE and postpaid, bulletin and 
details of the Subject checkec' 


you details on its training 
plan and outline of study 
prepared by specialists. There 
is no charge, no obligation, 
so send the coupon imme- 
diately. 


PVs diel, il alele) & 


Dept. G846, Drexel at 58th Street, Chicago 


s 
§ OPLASTICS ENG’R 
_) Refrigeration 
t () Architecture and 
| Building 
) Contracting 
i )Practical Plumbing 
1 Automotive 
Engineering 
i 2 Aviation Drafting 
Aviation 
() Business Menment 


PRACTICAL, EFFECTIV 


Address 
37 I 


—)Rallway Training 

) Accounting 
Electrical Engr. 

) Electricity -Pract. 

) Electronics, Industr. 
Bookkeeping 
Private Secretary 
Diesel Engineering 
Sheet Metal 

Pattern Drafting 


Drafting and Design 
for Men and Women 
Radio 
High School 
Air Conditioning 
Mechanical Eng. 
Shop Management 
Tool Making 
Better Foremanship 
Machine Shop 

One -ations 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 


the “Fizx-it Man’ 


os ELL, I guess I'm the. fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
irons, fans, lamps, 
many of my cus- 


macnines, 
In fact 
electrical appliance doc- 
tor And joctoring,”’ I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked t tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step 


radios, washing 
mangles, motors, et« 
tomers call me their 


basic 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result I went into business for 
myself. When war came, business boomed, for 
new appliances were not available 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population 


The Future Offers 


Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.’’ Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You 


To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
Same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 


Are Ambitious 

















BIG MONEY 
INDEPENDENCE 


4A PROFITABLE 
LIFETIME 
BUSINESS 
OF 
YOUR OWN. / 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens. 
You don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage. basement. vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen 

If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


handicap. 
New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating. etc. Shows you 
how to build the power tocls you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today 


-————Read What Our Students Say About Course-———-— 


I really believe your course The Course in Appliance I am a mechanic for the 
the best investment «a me- Servicing arrived a few Western Union Telegraph 
chanically minded man can days ago. Want to take Co. Three days after re- 
make.—Claude E. Allen. In- out a few minutes of my ceiving the lessons in re- 
dianapolis. Ind valuable time to let you frigeration I earned the 
I have received your Course know that this is just eXact cost of the course. 
in Appliance Repairing and I what I have been looking —Henry S. Lee, Washing- 
must say I am wel! pleased for ever since I opened up ton. D.C 

with same. I am only sorry my Fix-It shop. I must I work day times at the 
I did not have said Course admit that you told the shipyard and after 4:00 
some years ago. I have learned truth when you said that P.M. I operate from my 
60 much more through this it contains quite a bit cellar and garage. I av- 
course I would not part with more information than I erage $10.00 to $15.00 clear 
it.—Charles Schwarz. Hamil- bargained for. — P. J. every day —Walter Hanhy 
ton. Ohio Bretl. Sebring. Ohio Brockton. Mass 


GET STARTED TODAY=— MAIL THIS COUPON 


CHRISTY SUPPLY CO. 

2835 N. Central Ave., Dept. D-4601 

Chicago 34, Illinois 

Please send me free illustrated literature about America's 
Fastest Growing Industry—ELECTRICAL APPLIANCE 
REPAIRING 
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How to Write 


Short Stories, Mysteries, 
Novels, Articles, Radio Scripts 


Learn at Home for 


Big New Opportunities 


Opportunities now tor new writers are 
greater than ever. And you don’t have 
to be a genius to make money. Nor is it 
as hard to learn as you May imagine. 
Gertrude Atherton was a nousewife. Erle 
Stanley Gardner was a wwyer, Mary 
Roberts Rinehart studied to be & nurse. 
Vina Delmar was a stenographer 

All 1 may need is the technique of 
eXxE thoughts in an Interest- 

manner. You don’t have 
hard way—bv trial] and 
ow there's a direct way 
tute's unique, complete home 
Endorsed by Famous Authors 
Ru fort Mit hell 
gah eared the benefits of 
am amaze ‘4 at the e interest and ef 
irse could be 


I hed newer written s 


le tine 
eingle tin ressin 


Katherine 


eon selling to The Post 
It's the finest course any 
"For Part Time or Ful Vie income 
€ f day or night. you 

naterial and tndivid- 

ng expertence to de- 

Save time, money 


time full time 
Palmer Institute 
i al 


——— 


PALMER INSTITUTE OF AUTHORSHIP. 
6362 Wotlyweed Sout vara Hollywood 28, California, Desk U142 

i Klet The Art of Writing 
features of your 
ed writers 
and 10 sales 


the untque 
xpertenc 
tial 


Slate 





Get Acquainted With — 


“The Gem 


LU CITE ot riastics” 


Write now for your copy of the illustrated booklet which 
gives step-by-step fabricating instructions, chemistry & 
properties of Lucite. wholesale and retail orice list on 
CLEAR & COLORED sheets. rods, tubes, dyes, supplies 
Booklet & Lucite sample Sic. postpaid; booklet enly léc. 
GEM-O’-LITE, P.O. Box 686X, North Hollywood, Calif. 





Qualify for Guttes § Gre ho Analyst Degree at 
home, spare time. mployment, Personnel 
Managers, LAY Poofeosional men, women use 
in earn subs 
in spare time. Many study solely for personal 

benefit, no desire to earn money, find it se fasci- 

start using it to add te their in- 
comes. Entertainment field pays well, up to $100 
in a week reported. Others establishing profit- 
able practices as Vocational and Family Problem 
Counselors, Personality Teachers, and lecturers. 

GROWING — UNCROWDED veteran 

More and more ice use grapho analysi beading on 
and criminais. ey understand how ctaniante th 
handwriting tells. Men like Hugh Dunlap, university student, Harry 
Allen, retired preacher, use it in court, win cases, earn 
fees even before graduation. Only school in world de- 
voted tot " grapho ie offers thorough 
training to earnest, ambitious men and women r rd- 
less of where you live, small town, farm or city. Send 
for GRAPHO ANAL YST, illustrated lesson, personal 
handwriting analysis offer, A REE. Must be 21 or 
over. Address A. 1. G. A. Inc., 126, Noel, a Missourt. 








St andard author, new y beaks, + ar edi- 
tions, fiction, refere 
eal, children’s beaks. ete 
ings. Send for ¢ tarksos s 
FREE othe Sue cur avant 
catalog. A t 
The buying guide o n) bee over The 
answer to your Christmas gift p Free it 
ane write now to 
RKSON PUBLISHING COMPANY 
—~* 1 6, 1257 So. Wabash Ave., Chicago, tli. 


terature 


women, 


APTITUDE TESTS ‘: Seep 


dis- 


work or stuc ties best for your success! You get a pe rsona a guide 
for life happine more prosperity. Write for plete facts. 
VOCATIONAL COUNSELING INSTITUTE 
'OS7 Woodward Ave., Detroit 2, Michigan 


our Free Book, *‘How 


Begin today. Write now for 
to Bec P jood P n it contains specimens 


a pen point su haded writing 
THE TAMBLYN. SCHOOL OF PENMANSH 
N-439 Ridge Building. Kansas City, Me. 








a gretession offering untimited opportunities. Most 

d complete course embracing every branch from 

celain Work, which prepares you to work for 

Dentists or start your own business. Individual inatrection 
ey, —— in day = night school. No wok 

upon Wy 

MccARRIE “Siw oF "MECHANICAL DENTISTRY 

207 N. Groad St. Dep’ Philadetphia, Pa. 





FIGURE DRAWING WITHOUT A MODEL 
Learn how to araw the human form from every view, in every 
position. Over 300 ‘real-life’ drawings in Cliff Young's new - 
book. Order today $! postpaid full cost. Art books list sentF REE. Z a 


HOUSE OF LITTLE BOOKS, 80-B E. 11th St., N. ¥. 3. <ES 





TRAVEL FOR “UNCLE SAM” 





RAILWAY 


POSTAL 
CLERKS 


City and Rural Carriers—Postoffice Clerks— 
Inspectors—Accountants—Clerks at Washington 
—Many other Government Jobs 
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$1,756 to $3,021 First Year 


Prepare Now for Many Coming Examinations 
Veterans Get Special Preference 


pescces see s 


FRANKLIN INSTITUTE, Dept. B 82, Rochester 4, N. Y. 





Sirs: Rush to me without charge, copy ef 32-page 
book, “‘How to get a U. S. Government Job,” list of 
s ye and full partic wlars telling how - qualify 
or them. 


Name 





Address 








THOUSANDS NOW PLAY 


who never thought they could! 


Learned Quickly at Home ms Wouldn't Take $1000 for Course 
didn’t dream I could actually learn urse u u The lessens 80 simple that ar 
without teacher. Now when I pls 
people they hardly believe that 
learned to play so well in 80 short a tir ‘ ey 5 ‘ n 
“H.C. 8., Calif v Ve ‘ : : A.. Kansas Cit 


You, too, can play any instrument 
by this easy A-B-C method 


fascinating illus- 


satisfactory I have learnes 


Bor have 


OU think it’s difficult to learn music? or talent. Just read the 
That's what thousands of others have trated booklet and Print and Picture 
thoucht! Just like you they longed to Sample that fully explain all about the 
play some instrument——the piano, violin famous lt S. Schoo! of Music method. If 
guitar, saxophone or other favorites. But interested tear out the coupon now, be- 


they denied themselves the pleasure-—be- fore you tur the 





cause they thought it took months and page. U. 8. School 
years of tedious study to learn of Music NOTICE 
: . Brunswick Please don't confuse 
Learn in Spare Time at Home ... y.. method with any 
And then they made an amazing dis N Y sarges ems claiming tk 
, t ‘ \ thout mu 
covery! They learned about a won ul aa a ae « ind . e 
am finding a new joy that I sce . ars . onderf chool i ‘ by ear We 
xperienced before. for I way to learn music at home without a in the world act ou easily 


Finding New Joy 


and 
wickl to play real 
music, any music by 


private teacher—-without tedious study 
oO and in a surprisingly short time They 
your course .¢ tot » . : . ’ , wie » — ‘ ned standard notes 
°C, S. Lucien, Okla wrote to the U. S. School of Music for the Forty Ath year not by any trick or 
fact about this remarkable short-cut ( Est. 1898) number systen 
method. And the facts opened their eyes! 


They were amazed to find 
vaiAk ccaadet ene Gna EE PRINT AND PICTURE SAMPLE 


men and women have stud- « y, §, School of Music, 811 Brunswick Bldg. N. Y. 10, N. 

ied music - home this ; 1 am interested in music study, particularly in the instrument 

simple, A-B-C way. Now, © checked below. Please send me your free illustrated booklet 

all over the world, enthu- =: w to Learn Music at Hom al vour free Print and 
I 


*icture Sample 











siastic music lovers are en 
joying the thrilling satisfac- ° oe semetone Trombones Prastions 

“re » . » 8 uitar rumpet Cornet lute inger 
tion of : reating their own + Hawaiian Reed eon Modern Centrot 
mvsic. The have found the + Guitar Tenor Banjo Elementary Piccolo 
key to good times, popular- 5 Violin Ukulele Harmony Mandolin 
ity and profit = Piane Accordion Clarinet 


Anyone Can Learn COSTS LESS THAN 7c A DAY 


ne t's ‘ a 
first thought I wouldn't ever And that’s what danagin . 
to play by note, but I soon do right now Get the 
vered that the lessons are 60 proof that you too can 
cat mnderstand learn to play your favorite 
an hankful I study ° 

» wane esheok instrument —quickly, easily, « 

“RB. F. Maxeys in spare time at home for + City State 
less than seven cents aday. = NOTE 
Never mind if you have no _ paseecse ee 
tual pupils” nam n request, 

8 models musical knowledge, training SAVE 2c—STICK COUPON ON PENNY POSTCARD 
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Do you want 


.. to go to College? 
.. or to enter a Profession? 


Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embalming. Chiropody, Law, Medicine, ete. ) 


.. or get an Office Position? 


fo get anywhere, you practically MUST finish High Schoo! 
FIRST. You can complete our simplified High School Course 
SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work—prepares you for 
llege pre-professional examinations, business, industry 
Standard texts furnished Diploma. Credit for H.S. subjects 
siready completed. Single subjects if desired. Low tuition. easy 
terms. American Schooi, Chicago, est. 1897—endorsed by educa 
tors. Finish your high school education NOW. Write TODAY! 


High School Course 
at Home aMany Finish in 2 Years _ 


seaneeeee 
American School. Dept. 246, Drexel Ave. at 58th St., Chicago37 


Gentiemen: Send me FREE information covering special train 

Ing In subjects checked below obligation on my ar 
High School Course Diesel Engineering 

C) Electronics, industrial ) Drafting and Design 
Architecture and Building for Men and We 

)} Automotive Engineering Plastics 
Business Management 
Electrical E neering 
Elec. and G metrigeretion 
Air Condi LT] 
Railway Tralalee 


* ri e retary 

| Mechanical Engiacertag 
Aviation 

Name 


Address 





OILBURNER 


INFORMATION IN A HANDY FORM 


susT our! AUDELS OIL BURNER GUIDE 
- -A new practical, concise 
treotise, 384 pages—3! Chap- 
ters — 32! Diagrams and Illus- 
trations — covering Domestic 
and Industrial Oil Burners. 


New from Cover to Cover, for 
mechanics interested in Oil 
Burners. Gives practical inside 
working knowledge of theory, 
construction, installation, op- 
eration, testing, servicing and 
repair of all types of oil 
burners. Includes electrical 
hook-ups and wiring diagrams 
of automatic control systems 
PRICE $1 POSTPAID 

Get this information for your- 
self. Mail coupon today. No 
obligation unless satistied. 


ASK TO SEE IT 








COMPANION 
THAT ANSWERS 
YOUR QUESTIONS? 


AUDEL, Publishers, 49 W. 23rd St., New York10,N.Y. 
Please mall AUDELS OfL BURNER GUIDE (Price $1). If satisfactory, | will 
remit $1 on its sate arrival, otherwise | will return the book. 


ID og SSeS SS SSSOSOSSSSSSSSSSSS0SS8SS805S88RE800R00 
Address 
Occupation 


Emptoyed by 
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FREE 32-PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


A OOKLET tells all 
this absorbing hobby for 
tradesmen, business and 

professional men. Give yourself 
hours of satisfaction and relaxa- 
tion building your own scale model 
railroad which performs and looks 
like the real thing. It's easy and 
relatively inexpensive. Get started 
now. Send at once for our free 
booklet ““Your Model Railroad.’* 


RAILROADER MAGAZINE 
MILWAUKEE 3, WISCONSIN 


MODEL 
DEPT. 623-P 


pel. OF PIANO PLAYING” intre- 


24 Lesson Course on chords for those who rea ser 


hes the chords thoroughly | thet r vari » $ > 50 


m the keyboard 
_Compictet = 


{ mm ve 
" WILLIAM orto. " pest. mu. 
aa18° Park ———* Union City. 


| 00 
4 YOU T0 READ THIS. i 7 i" Q~ 


can be worth much more—yes. tt can be worth the ous am -¥ o 
vu each year Vocational and aptitude ¢t 
h you are best suite A — A = you 
sand financial success st vunting. radio. sales- 
copywriting owhere? efore t “ a job or starting a 
of study —_ T 


‘ e 
4. to bust- 


rk 
an be taken In vou ‘ u 
Write today for euapanee pore 


VOCATIONAL TESTING LABORATORT — Dept S-1! 2018 Mie St. Dattos, | Tense 
y THERES 
IN 


RAYE BURNS will teach you HOW to C 1 ORIGINAL 

CARTOONS at home that you may SE ! Course contains Ss 85 

26 lessons and over 600 fitus ons. All for Only 
Send name and addr etatle 


RAYE BURNS SCHOOL, Dept. S, Box 3583, CLEVELAND, OHIO 


GENUINE U. S. BARGAINS 
Army ©. 0. Wool Blanket, 5 ins. $5.95 
army Pochet Knife. Scout Styte. 2.50 
Pup Tents. Poles and Pegs. Used 4.85 
Mess Kit—nife, Fork and so 


catalog re 


nd N st PPL ¥Y co. 
sves" teSveR ‘ST. RICHMOND. VA. 


IT’S FUN TO DO MAGIC 


Amaze mystify — entertain! o too 
y th t t 


ARTHRITIS-NEURITIS- SCIATICA 
If you suffer the agonizing pains 
of these diseases when the usual 
remedies have failed, learn about 
a new trustworthy, modern, non- 
surgical treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic’s FREE Book. Write today, No obligation, 


BALL CLINIC Dept. 36 Excelsior Springs, Ma, 











ELECTRONIC CIRCUIT TESTING — pocerecess oie — 
fog students use of large Cathode Ray Osc 


Learn by Doing 


RIGHT HERE in the SHOPS of COYNE —in a Few Weeks 


RADIO TESTING AND SERVICING 


Students learn- 


ing to locate troubles with modern radio analyzers. 


TRAIN FOR A GOOD 
JOB NOW one that 
offers STEADY WORK 


with 


that will ist 
ditions c! 


Student Finance Plan 


We train you on real Radio, Television 
and Sound equipment—RIGHT HERE 
IN THE COYNE SHOPS IN 
CHICAGO. Whether or not you have 
had Radio experience you need 
Coyne all-around Radio Electronics 
training. Many of my students had no 
previous experience. Others had expe- 
rience in one or two branches but real- 
ized they needed all-around train- 
ing for better jobsand advancement. 


EARN WHILE LEARNING 


If you need part-time work to help pay 
living expenses while at school, we will 
help you get it. Coyne graduates also 
receive a Life Membership with Life- 
time Employment Service, free tech- 
nical service and privilege of review 
without additional tuition charge. 


MEN WITH PHYSICAL DIS- 
ABILITIES—whether due to war or 
other causes—we also have facilities for 
you. Check coupon for particulars 
if you have a physical disability of 
any nature. 


B. W. COOKE, Dir. 


COYN 


ELECTRICAL 
RADIO-ELECTRONICS Div. 


lange » 
to comeune with millions of other untrained men. Get 


a REAL FUTURE 


aught napping. Prepare for a good job now 
ll be a good job with a real future when con 
If you are not a trained man you may hav 
into a field that offers real opportunitics 
in, good-times and bad-times. T re mendous 
expansionin Frequency Modulation and 
Television is predicted because ot war 
time discoveries now being re-converted to 
civilian use. Radio-Electronics trained 
men are needed today—they will be 
needed in the years ahead! 


sa: 
Real Opportunities for the 
Radio Trained Man 
for jobs as assembler, inspector 
tr— Radio sales or service and in- 
work, electronics, television. 
ork, aircraft-radio, auto-radio, etc. 
» opportunities in the vast Radio- 


Prepare 





PREPARE FOR 


Frequency Modulation (FM) 
Radio Manufacturing 
Radio Set Serviceman 

Television Servicing 
Electronics Maintenance 

Public Address Systems, etc. 

Your Own Radio Shop 
Industrial Electronics and Electric 
Refrigeration Now Included 

This training included 
ADDE to help you get ready 
for the better jobs in 

TRAIN 6 these great fields 





JOBS LIKE THESE 


Electronics tield. 


GET MY BIG NEW BOOK 


It tells all about my big Chicago shops and 
my plans to help you get ahead. Packed 
with facts and pictures of students at work 
in my shops. Mail coupon for this Big 
New Book now ! Coupon will also bring de- 
tails on how I'll finance most of your 
tuition . . fac tson how I help you “*Earn- 
Vhile-Learning"’ ...information on FREE 
I MP LOY ME NT SERV 
ICE FOR 1 IFE --.and 
other plans to help you. 
ACT NOW TO MAKE 
SURE YOU GET MY 
GENEROUS OFFER, 
Sending for this interesting 
free book can be your first 
big step to success. Noob- 
ligation. Nosalesman will 


~« 


\ 
< 


B. W. Cooke 


- " 








VETERANS! 

‘Coyne is also | 
jequipped to 

train those 

iwho qualify 

for training 

jlunder the 

Io. 

R 


THE HOME OF 


pon for spe- 
ial G. I. Bul- 
__._ 


Founded 1899 


SCHOOL 


call, Mail coupon today. 
ees #2 Se ee See eee eeeeae ee ae & 
* B.W. COOKE, Dir., Radio- Eteceronics Div., 
COYNE ELEC YRICAL SCHOOL 

500 S. Paulina St., Dept. oe. 

Chicago 12, Ill. 

Dear Mr. Cooke: Send me y mur Big 
Radio-Electronics Book and al facts 
also full details of your ‘Student Finance" 
plan. Send special G B “tir 

Send phy al disabi 


Free 





500 So. Paulina Street Dept.86-4H CHICAGO 12, ILLINOIS 











HOW I STEPPED ¢xZo 
Big Pay HOTEL JOB! 


Don E. Ulmer Becomes Hotel Manager With 

Substential increase in Salary Although He 
Knew Nothing About Hotel Work. 

Immediately after I received my Lewis 

’ ‘ p my job in an office 


obtained for me 
¢ 


aN i} 
ited osition 
i *lacement Service a 
At the end of the season I 
app. intes 1 Manager of another hotel 
is hotel. Each time that I made a change 
credit to the 


a re 


Later I came 
meant 
Lewis 


ease In saiary I give 


HOTELS NEED TRAINED MEN AND WOMEN 
usands of Lewis-trained men and women win 
cess and a sound, substantial future in the 
l ib and institutional field. They are 
Managers, Assistant Managers, Stew 
Houseke ers and in 55 
pr tions. N only has this 
1 breaking records 


Execut 
l-paid 
as beer 

le 


eate 


TODAY f free Bool h tells } you are regis 
tered free of ext: n Lewis N ceme 





VETERANS: This Course approved for Veteran's Training | 
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LEWIS HOTEL TRAINING SCHOOL 
Room HW.2785 Washington 7, D. C. 





Listen to this Record / 


SPEAK 
SPANISH 


FRENCH, GERMAN, OR ITALIAN 


BIG OPPORTUNITIES and JOBS awaiting Americans who 
speak Spanish earn as easily as a child learns—“BY LISTEN. 
ING” to these NEW CORTINA recordings 


Only I5 Minutes a Day 


The Ryn Method FAMOUS FOR 60 YEARS 
ee LIKE A NATIVE—right in your 
oe taper have found it 


ef method s the 


teache to speak 
own home relaxed and ease 
the most fascinating, r sati He 

to learn Spanish for ‘PLEASURE anc | BUSINESS. 


kK, Casy Way 


qu 
Investigate 


Sent on 5 Ser Approval 


“THE CORTINA SHORT-CUT” tells 
wh y Inter- 


: } just at 1 want to know 
(Gp x esting. Get it 
f \ 
on 
tla Se Write Today-WOW! 
ee Ae 
CORTINA ACADEMY (Language Specialists for 60 Years) 
Dept. 1211, 105 West 40th Street, New York 18, N. Y. 
allt aeteagts o—witheut ebliastios our free 


Cortir hort it um inter ed in (mark) 


SPANISH 


booklet 
Italian 


Jame 


Address 
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MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

SINGLES, Chev, V-8, Plymouth 
Steels $5.50, Aluminum $650 
Chry., Olds., Buicks, etc, Steels 
$7.50, Aluminum $8.50. V-8 ond 
MERCURY DUALS, Steel $17.50 
Aluminum $20.00. Aluminums ore 
gvorenteed for life of your cor 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF. 





STUDY AT HOME for PERSONAL SUCCESS ane 
LARGER EARNINGS 8 years expert instruction 

over 108 000 students enrolled. LL.B. Degree 
awarded. Ali texts furnished. Eas ents. Send 
for FREE ROOK ‘Law and Executive Guidance” 


AMERICAN EXTENSION SCHOOL OF LAW 
Sept. 71- 6 666h. ehigan Ave., Chicago 11, ti. 


ELECTRICAL TRAINING 


32 weeks residence course in fundamentals of indus- 


Intensive 
trial electrical engineering. including radio. electronics. Pre- 
q , 


for technician, engineering aides. Approved for 
53rd year. Write for catalog 


ELECTRICAL SCHOOL 
7620 Takoma Ave., Wash. 12, D.C. 
"YOU ARE UNDER ARREST!" 
Help Bring Crooks to Justice Through Scientific 
CRIME DETECTION! 


T have tanght thousands this exciting, profitable, pleasant pro- 
eas ion at me teach you in your own home. f arn Finger 
*rinting, Firearms Identification, Police Photography, Secret Serv- 

jee Methods thoroughly, quickly, at ema!! cost 3 of all Amer- 

tean Bureaus of Ider ie cation omel y 1. A. S. students or graduates. 
an prepare you is ff ating work, aring spare tme. 

Write today stating ee, for Blue Book of Crime 


WSTITUTE OF APPLIED SCIENCE, 1920 Sunnyside Ave.. Dept. 1368 Chicago 40, IIL 


HIGHWAY ENGINEERING 


Practical training in Highway Design and Practice 
Interesting home study. Taught by mail only “ten ir 
for work offering security. Become n employes f 
your State, County. City or Federal Government. Let 
us help you now. Write for descriptive literature to-day 


SCHOOL OF HIGHWAY PRACTICE 
DEPT. C, 2161 SHATTUCK AVE., BERKELEY 4, CALIF. 


pares veteran 


training 




















New Designs in 
FRANZITE GRIPS 


Modernize Your Gun! Improve Your Score! 

Most durable grips made Positively un- 

breakable! For Colt, mith & Wesson, Hi-Standard 
Ortgies, Luger & Mausers in a wide choice of beautiful 
designs in ivory, pearl, walnut, onyx, etc. Low prices, 
CATALOG. Dealers Wanted. 


SPORTS, INC., (Mfrs.) 5501 Broadway, Dept.S-11, Chicago40, iil. 
MAKE MONEY AT HOME (°° 


muss “Be 


jazing rubber mold-making outfit makes per 
fect flexible molds of plaques. ash trays book 
ends, etc. Molds cost 6c to 25c each. Each mc 
makes hundreds of novelties and gifts to sell for 
$1.00 apiece and more! No — neces 
sary Everythin furnished. Quick and 
Start profitable business in your home 
stores. gift shops. friends. resorts, road stands 
by mati Full or spare time. Write for complete 


FREE 





FREF sy Instructions 


$0-LO WORKS. INC.. Dept.M.801. Loveland. Ohio 





LEARN 10 MOUNT 
BIRDS and ANIMALS 


SPORTSMEN - MEN, BOYS - 


Here is something NEW — something MARVELOUS. Act NOW. 
Learn TAXIDERMY at home. Save your wild-game trophies. 





HAVE A HOME MUSEUM 


Here is the GRANDEST HOBBY in the world for 
bunters, angters, ~ gt DOUBLE your in- 
terest in hunting and fishing. Save your marvelous 
trophies. Mount Birds, Animais, Heads, Fish, al! 
kinds of beautiful specimens, wild or tame. Tan 
leathers and fine furs. It is grand to be a TAXI- 

DERMIST. You become 

well known and famous. 


WILD-GAME 
NOT NEEDED 


Moant common yg a 
| equirreis, crows, fish, frogs, 
Make usef 
rous groups. A h 
teresting hobby. You will 
, amazed and delighted. 


TAN SKINS 


Learn easily, fine KROME- wane 

METHODS. Make sole 

hide, harness leather, and TAN 
and furs. ( —_ 2 besuti- 

LF ru, Decora sur home 
Kane Fine’ PROFITS 

ie work for others 


(CRAFT=-TAXIDERMY! 


Make wi d gepeens domestic specimens into alluring CRAFT- 

» like t aa shown abc +} e. You can devise a vast vari- 
ety of alluring eations, Easily learned. | 
mounted. spec Hy book-ends, door-stops, hat-racks, 
match and pen-ho of de igh tfu Aone use; 
FUL home articie hy o ly, both 
wild-game and also cra Investigate Now. 


Rush conte TODAY! 


Jecorate with 


e 
Taxidermy. 


FUN + PROFITS 


THINK of the fum and jey of 
mounting and saving your own 
hunting epee. Right in your 
home, will the prizes of your 
fine hunting and outing trips. It’s 
simply great! 


SPARE-TIME PROFITS 


All of your sportsmen friends will 
be proud 4 oe Py our on 
THEY WiL Ge vo u To 
MOUNT THEIR SPECIMENS, 
They will be delighted to pay you 
liberally. Many students earn 
= profits while learning 

can now be a Taxidermist, 
for pleasure and profits. 


300,000 Students 


Many of our vost number of students are employed 
inthe BIGGEST AND FINEST MUSEUMS, which 
endorse our school. No higher recommendation can 
be had in America. WE CAN TEACH TAXIDERMY 
TO YOU, men, boys, and women. Yes, more than 
300,000 are members of this fine school, ‘and endorse 
it enthusiastically. Here is your opportunity, long 
awaited. Send the COUPON without fail. 


GET THE FREE BOOK 


This new, strange, unique FREE BOOK will open a 
new world of fine pleasure to you. Write for it NOW. 
fT TELLS THE WHOLE STORY. 44 pages, over 10 
photos of wild-game, and stories of success that will 
thrill you. Shoot fewer specimens, double your fun, 
and help conserve the wild-game. 


Send the COUPON THIS MINUTE. State your AGE 


The beautiful book, will go to yeu oy RETURN MAIL. Bothin 
like its strange pene amazir ver seen before. It is F on 
SPORTSME d it is FREE if you 
send the COUBON NO +f ‘Sin en, ee —— the e 
coupon . ww . Dew ioteres 
NORTHWESTERN SCHOOL OF TAXIDERMY Mail Coupon a Koh’ d 
3398 Elwood Bidg., Omaha 2, Nebr. 
Northwestern School of heyy 
3398 Elwood Building, ° 
Please Rush the FREE BOOK to Me. ‘Sem interested 
Please send the FREE BOOK ON TAXIDERMY and tell 
me about how I can BECOME A FINE TAXIDERMIS} 
Without obligation on my part, explain how I can 
double my interest and fun in hunting, outdoor life 


Name 


Address Age 
NOV. 
1944 43 





No tat 
Waiting 


If IT’S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 
Never before has 4 more heiptul book been print- 
ed tor those planning 4 business of their own. 
Gathered in this large iilustrated volume are the 
formutas, recipes, facts and secrets that have 
contributed so targety to America’s great indus- 
trial progress. Capitalize on this information tor 
making most any conceivable product without 
experience special equipment or previous 
knowledge of chemistry. Start at home, expand 
with profits — build for a profitable independence. 
are openers 





z L a 
fuct made from a simple 


rywhere 


eld exist eve 
forn 


as 
Anti.Freeze Solutions 
andy cum 


SELL 8 = 


Celluloid 
Otntments 
Pe rfumes 
lishe . 


sparencies 

vd Thou 

others for 

; naking all sorts of prof 

“ t table and practical 

: Metals. Mirrors things 
FORTUNES MADE FROM A SINGLE IDEA! 


85 U_S. Funds (C.0.0. ship- 


$3.50 postpeid. Canada or Foreign. $3 
Ss Delivery Guaranteed 


ments U A. onty.) tmmediate Shipment — Sate 


ADAMS BROWN COMPANY BOOKS OF APPLIED SCIENCE 
Dept. 261, Chestnut Hill 67, Massachusetts, U. S. A. 














SEND NO MONEY. Just mail the coupon 
ete set of Six Big Auto 
n. Whether you are 
expert OF ap- 
r driver 
this FREE 


B 


MAKE GOOD MONEY NOW 
HOLD A PERMANENT 108 
omobiles kept 


know how 


I if can learn 
airing by th 
Jse the JIF FY 
derstood answer 
These wonder books 
i ¥ t eleven America's great 
we : . s. Many hundreds of 
vered bie sitions. Send the 
6 8IG VOLUMES ODA 
- ~w — A year's consulting privileges with 
our engineers now given with 
these books without extra charge. 
tional Publishera Since 1898 
——— = 


o eet | enarnes 
: } ora 
SOCIETY. Dept. 
 Cotcage ih " 


e and ad 
as refer 


M 
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MOST COMPLETE TRAINING 
PROGRAM OF iTS KIND 
This ished she 


Ganizatix 
training 


ENGINE OVERHAUL 
REPAIR SERVICE 
TROUBLE SHOOTING 
Ted ihilel, | 
CARBURETION 
TRANSMISSION 
ETC. ETC 


old estat 
m inaugu 


* ty 
teal do “it: ausaat if tr ate ing 
Low tuition fee. Ve ask 


Bulletin. Write toda 


COMMERCIAL TRADES 
AVE ° 


Div 
1400 W. GREENLEAF 


LEARN 


ing on Lathes, Milling Machines. 
Biueprint Reading and Design 
d modern. Approved for G 
‘ALLIED SCHOOL OF MECHANICAL ‘TRAD 
1332 Sowth Michigan Avenue @ Chicago 5, 


STAMMER? 


This new 128-page book, ‘‘Stammering. Its Cause 
and Correction Gescribes the Bogue Unit Method 
for sci« fi ction of stammering and stut 

| for 45 years. Benj. N “Bogue, 
“Cirele Tower, Indianapolis 4, Ind. 


TENTS 


AND TRADE MARKS 
C.A.SNOW ECO. 


Registered Patent Since 1875 
Write for Free Book and “Certification of lavention® form 


427 SNOW BUILDING, WASHINGTON 1, D. C. 


INVENTING 


If you have an inventive turn of mind, 
F oO R write for free 28-page booklet 
— , An 
PROFIT! 
mand for new 


ing how the Institut« 
INSTITUTE OF AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. NW, Washington 6, D. C. 


MASTER MACHINIST 
MECHANICAL DRAFTING 


Expert trai 
! 
Evenings 


pletely equis 
es 
itlinots 


Dept. 1891, 


Ittorneys 


ventors is helr 
the profit possib 
vices to fill today 


inventions 


WITH GOOD INVENTIONS 
jelay for FREE BOOKLET. Protective Dis- 
about The Inventor's Most ~ y Markets. 

ventions, all kinds. Cast ya eeded by 
manufactur If your inventi fe write teday for 

ars. A Post-Card will 
THE INVENTION. REPORTER 

4C-11106 South Longwood Drive Chicago 43, Ilinois 


CODE SPEED 3". 


Radio o ‘ cate, ag of men needed neamapete 
work ‘go ay at home or wherever you are ——-~4 
e ~~ Be Speed System Book Free. 


cn svsvEm CO... Dept. 6-M, Box 928, Denver 1, Colo. U.S.A. 


write us without 
Form and facts 
Unpatented it 


Should 





quickly 
particulars 


th 
CANDL 








SAFEGUARD AGAINST 


ATHLETE'S FOOT 
ond BLISTERS in 


YALE VENT INC 
a l St..N kA,NJ 


keeps fee 
f perspirati Ret 


o-FfoL} 
fungi. Guarant eed, Free P< 




















Here is an industry that offers every opportunity you could ask 
for. Good jobs—security—plenty of chance for advancement— 


a business of your own. 


And here is a school equipped in every way to train you for 
Refrigeration and Air Conditioning work—one of the largest 
and most completely equipped schools of its kind in America— 
a school that already has trained thousands of men for just such 


opportunities. 
GET READY NOW 


Learn Refrigeration and Air Con- 
ditioning—now, while the time 
is ripe. You don't need any ad- 
vanced schooling or previous 
experience. If you are at all 
mechanically inclined and have 
gone to high school for at least 
one year or have an equivalent 
education, we can teach you Re- 
frigeration and Air Conditioning. 
LEARN AT HOME 
OR COME TO OUR SCHOOL 


You can take most of your train- 
ing at home, in your spare time — 
or you can come to Chicago and 
take your entire training in our 
completely equipped shops and 


laboratories. Either way you 
quickly acquire the fine points, 
practical skill, and broad, tech- 


nical ‘know how” that makes the 
expert Refrigeration and Air 
Conditioning Technician. 


FACTS ABOUT THE 
INDUSTRIAL TRAINING INSTITUTE 


Founded in 1916. Has trained 
more than 400,000 men for prac- 
tical work in industrial fields 
From 1942 through 1945 trained 
specialized technicians, exclu- 
sively, for the Army, Navy and 
Marine Corps. Now training 
thousands of veterans under the 
G.I. Bill, both in its Residence 
Schools and by home-study. Oc- 
cupies five buildings of its own. 
Has over $500,000 invested in 
training facilities, with an in- 
struction staff of more than 100 
men. Known everywhere as 
America’s foremost school of 
practical training for industry. 


Get all of the facts about the opportunities in this 
interesting field of work, and about the I.T.I. sys- 
tem of training that has helped so many men into 


key jobs in this industry 
coupon below and mail it TODAY 


Fill out the information 
You will be 


under no obligation whatsoever 


AUTHORIZED TO ACCEPT 
VETERANS FOR G. |. TRAINING 


REGISTRAR P2L 
INDUSTRIAL TRAINING INSTITUTE 


2150 Lawrence Ave., - 


Chicago, 25, til. 


Please send me, FREE, your “Camera Visit" 
booklet and information about the opportu- 
nities for trained men in Refrigeration and Air 


Conditioning 


It is understood that I will be 


under no obligation 


Name 
Address 
City 


Are you a veteran? 


NOV. 
1946 45 














*©00 


a month 


is all you have to pay for 
Old Line, Legal Reserve 


LIFE INSURANCE 


This is half the Permanent. Rate, payable until the-6ch 
year. You get $1,754 of Protection all your life if you are 
now 20, $1,460 if you are 30, $1,142 if 40, etc. Pro- 
portionate amounts at other ages. Budget your Insurance 
like Rent. 


YOUR POLICY WILL BE 
FULLY PAID-UP IN 30 YEARS 


with 80 more premiums to pay and all benefits continued. Send 
Coupon at once! for full details and amount of life long Protection 
offered at your age! 


PN ametel'i te), Mle) Mice) as 1°43 Me lele) (a ai 


Mail me complete information about your new “$2.00-per- 
month”, 30-Payment Modified 5 Whole Life Policy at my age. 


Occupation Date of Birth 


Address 


Inctude P.O. Destreet Number. fd any - 








La 


Test-O-Lite TROUBLE SHOOTER 


.. LOCATES TROUBLE 
INSTANTLY in electric cir 


cuits, fuses, cut-outs, mo- 
tors, radios, appliances 
Tests everything electrical 
from 100 to 550 volts. In 
dicates hot or grounded 

wires. Tells AC from 

DC. Engineers prefer 


4) ‘'t because it has pat 


~ ented sofety features 


@ Puts “Fincer” On tHE 
TROUBLE SPOT --QUICKLY 
Far superior to ordinary clumsy test bulb. MOTORS 
Saves precious time. tndispensabie in shop 
or home. Vest pocket size. Lifetime guar- 


antee. List $1.50 (Pat. No. 1.778.883) | 
Purchase through regular electrical deaters 


L.S.BRACH MFG. CORP. 
200 Central Ave. Newark, N.J. OUTLETS 


POPULAR 
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PRAYER 


The prayers of the most worthy people often fail. Why? 
The unworthy often have the greatest health, success, 
riches and happiness. The best, smartest, and most in- 
dustrious people often have only pain, poverty and sor- 
row. Why? Thirty years ago, in Forbidden Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty- 
one years of travels in the Far East. Sick then, he re- 
| gained health. Poorthen, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
what he learned, and offers tosend a 9,000-word treatise, 
FREE, to everyone who asks promptly. It is a first step 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept. 646-A 
213 South Hobart Bivd., Los Angeles 4, Calif. 


START HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 
the way. Write today for full particulars. No obligation. 
BELFORT (Dept. 0) Engineering Bidg.. Chicago 6. tt! 


F RE E eam Fae 
oun 
EO 


n 


~ ) 
THE a mart —" B82 © 


New York 


© 0TOHOOD CF Hoe 


INTO THE SUN 
Would You Enjoy A Little Of The Sunshine Of Life? 


If good health, financial security, and association with 
hundreds of others enjoying a life of happiness appeals 
to you, send 25c for your copy of INTO THE SUN 
which has given these people their start toward true 
happiness. Address Dept. Q. 
LEMURIAN FELLOWSHIP 
Box 586 Ramona, California 
— New Bullding Material! Resurface old 
homes; build new rful, beau- 
ut? LIQUID maROLe Color-glazed! 
d, brushe i Po apt 
COMPOSITION FLOORING Dust le seless: put om 
esilient—yleiding a me 
"RUGBERLASTIC Mold 
8. gifts, plaques, 
ss. COLORED POTTERY 
4 lilustrated liters soured 


Yes, you're going through the motion, all right- ~ yy sleep- 
ing, working and al! that. But are you really LIVIN nd how 
do you KNOW you are living’? To find out read “Life “Uniim ited.’” 
a message for immortals. Your copy mailed free on request, 


LIFE UNLIMITED, Dept. PS-11 


3227 Indiana Ave. St. Lovis 18, Mo. 


CONTROLLO-DICE 


Easy to Operate. No Switching. 
No Skill or Practice Needed 
Complete Instructions with Order. 
PASSERS (% Quality Inlaid) $3.00 
MISSOUT (% Quolity Inlaid) 3.00 
Both Above Pairs 5.00 
Order C. O. D. or Cash. PRINT name and address plainly. 


MAGIC HOUSE [a8 reancisco, cate. 





Add 20% Fed. Tax 
Canvas Musette Bag 





14-pc. Spit and Goff Set 


# 507 


ins 395 





S 


0.CD. Gas Masks 


#623 


U.S.Army Leather Holster 





Utility Apron Kit 








BAYONET TYPE KNIFE 
611 — Polished 6% 
blade Metal and plas- 73 
tic guard handle, case 


U.S. ARMY CANTEENS 
2688—All metal reg- 19 
viation. Plastic cap, 

One avoart size 

RATION CONTAINER KIT 
2589 —2 Plastic con- 

tainers in canvas case. | he 
Size 6° x3¥e"' x 4%". 

G. 1. PISTOL BELTS 

3687 — Khoki 2%" 

web, non-rust hard- 7s 
wore. Adjust to 42°’. 


(White belts $1.95.) 
ALCOHOL STOVE 


>} 2652 — All metal. 
Burners have cops 75c 


9°32" won Wah 
U.S. NAVY SIRENS 


647 — Piercing tone 
wich GP? 


Has cover and strap 


COLEMAN G. I. STOVE 
32632 


— Sensational! 
Metal telescoping 95 
cose. Burns gosoline 10 
82" h. x 42" dia 
32504 — White canvas 5 
cover. Non-rust hord- 6 
CANTEEN CASE 
#689 —O.D. Cloth 
Shoulder strap wili 60e 
COLLAPSIBLE BUCKET 
2#671—Heavy woter- 
- 2?” 
Rope corrying handle. 
12" diameter 
2 516—All steel, U. S. 
Army style with non- 95c¢ 
slip Folding handle 
2681 — Red rubber 
target balloons thot 75¢ 
blow up to 7 feet. 


NAVY FOLDING COTS 

wore. wood frame. 

hold qt. size canteen 

proof white convos. 
COOK-EAT MESSKITS 
TARGET BALLOONS 


oO 








2', Gallon Canteens — 


Hand operated. Metal 
=660 


2/2" Blade 





Signal Corps Jack Knife 





Metal Signalling Mirror 


Garden Sprayer Pump 


= 543 - Sproys 
pumps. bails! Metal 
27 high 10 ft hose 


1° 


Navy Ships Bell 
2502 — Steel, 
painted bronze 
10” h. x 934" 
dis. 6 Clapper 
has 1" eye. Wt 
15 ibs. O.P.A, 12.50 


25 Pc. Camp-Scout Kits 
2514—Plastic case. Hos scout 
knife, sofety razor, blades, 
plastic oi! con, whistle, fire 
tabs. 

J Army Angle 
7+ : 
=) Flashlights 
x AZ) 22700 — Pias 
A? case. Metal 
clip. 2 bulbs (1 in 
cop), 2 hatteries 
included 
Jf 
U.S. Army 

Rucksacks 
3520 — Steel 
frame. Heavy 
Army duck 

Add 20°% 

Fed. Tax 


U.S.N.Sheath Knife 


2703 — Parker 
ized no-glare 6" 
blade. Leather 
washer handle. 
Genvine leather 
sheath 


Pocket Size Heatab Stove 
2639 — Metal, folds flat 
Complete with 10 Heotabs. 





GET YOUR MONEY-MAKING 
KNOW-HOW one Ay 
Be Equipped to Tackle 
Bl 


used by famous U. S. 
Armed Forces institute 


AUTO-MECHANICS 


By raed F. Kuns 


we mamtenance 
no matter how toug 
ry rid w carburetor 
AVAILABLE NOW TO YOU wheel susper 
FOR THE FIRST TIME! thing and everything 

: wae 2 vewest and oldes 
Learn fast and right 
tions easy to fol 

jat your experience 


get’’ the first 


diagrams, pi 
elop the ato 


tage ‘fw Ri 
FIVE VALUABLE PAPER BOUND VOLUMES 
FIVE FULL DAYS’ TRIAL 
SEND THE HANDY COUPON TODAY 


SAVE $1.25 
BY GETTING 
ALL FIVE! 


THE BRUCE PUBLISHING COMPANY 


1411 Montgomery Bid« Milwaukee 1. Wisconsin 


“1—The Engine 2~—Cooling. Lubrication. Fuel Systems 
3— Automotive Electricity 4—The Power Flow 5—Chassis Units 
“) COMPLETE SERIES—ALL FIVE $5 (You save $1.25) 

NAME 


ADDRESS STATE 


300 pages of the latest 
Radio facts, tables,diagrams, 
, for on-the-job use. **‘Quick- 
rence index for 

orldof radio 

t wert 


J 


EVERYDAY REFERENCE 

FOR RADIO WORKERS 
Whether you make, repair or maintain 
radie equipment, you can use this hand- 
book to antage, A single day 
use coulk ma high in the bos , 


tc E Ev ver? hook U P pr °- “tested bi 
SEE IT 7 DAYS FREE 
You may have this NE W Radioman’s 
Handbook for examination 7 days free. 
Look it over leisurely. It you don't thi 

the best $3.26 investment yor 


conn pees ona’ om th 
ebook t freeanrhow. 


SENO NO | MONEY pa: nc 


“a b+ no nt 
off the prese 


I want to see 
me a copy for 
r 

itl will pay 


NAME. 


rOWwN... 
f } ify “” prefer to pay po ~tman § » on delivery, check here 
Same FREE Examinat Monev Back Guarantee 
Ses e see eee eee eoeeeeese 
POPULAR 
48 SCIENCE 


Checks 
Scratching 


You give yourscratching dog quick 
comfort when you sponge him with 
(or ¢ dip bi il Sponge-Away solu- 
ti It al s itching; kills any 
flea is, lice h Also promotes 
th of hair. Don't 

itch himeelf into 

t ! ntinue suf- 

Get 2 ttle (makes 2 

quarts) fr drug or departe 


ment store 


m pet, 


today. 





Ss EATRE MANAGEMENT 


: Mo ater Bu fers big 


| THEATRE INSTITUTE 


T nat home in spare 
8 years 

o28 Washington St., 

Elmira, New York 





k. F ea rt 
1 “ Builders” Topics. Dept. S$. Lock Box 828. Seattic, 
ington. ‘ © « ‘ 
SEND FOR FREE 


[t's easy to build this household applie ane e and 
profitable to use. Save up to 75° erates 
on 110 or 32 volts. Plans show 5 sizes and are 
easy to follow. ENJOY MAKING ONE OF | 
No ex- | 


these freezers from new or used parts - , i 
| Dert knowledge needed. Mail $1.00 bill or ~ 
check for complete plans and catalog 5 sizes 
LE JAY MFG., «7 Leday Bidy., Minneapolis $, Ming, te @ cu ft 


CHANITE SELF-WELDING FLUX—REPAIRS all 
ELECTRIC HEATING ELEMENTS. So simple 
invone can make repairs im your broken or 
urnt-out electrical appli ances— trons toasters 
Guaranteed nothing li Fre r mines to 
“yp 4 er package $7. SO per den Stick 


CHANITE SALES COMPANY. 914 South Main, Fort Worth 4, Texas 





Quick Help for 


RUPTURE! 


Learn About This 
Perfected Invention 
Light f Darabi 
cheap ARANTERD instant _ 
téef for reducibie ruptures in men, 
women end children. Not sold in 
gtores. No agents Yoo deal direct! 








Send Postcard for FREE Rupture Book 
BROOKS CO.., 360-8 State St., Marshall, Mich. 











Find OPPORTUNITY Where DEMAND is Great! 
PANU) fe Ra :{e] >) @e-Tiy.| 
WH aed fe 


UTILITI 


1314 W. Belden Ave., Dept. MENICL Chicago 14, Ill. 


Tamia 
INSTITUTE ta 
Olf World War II Veteran give length of service. 


a 


You men who are tiredof being rutted in your job should 
look into a field where demand is huge—and gives every 
indication of growing even larger! Sucha fieldis AUTO 
BODY and FENDER REPAIRING. As long as there 
are cars on the road, there’li be dents and bumps to be 
fixed, body repairs to be made, replacements of worn or 
damaged parts! The more cars—the more WORK! 


Millions of old cars are on the road today, with fenders 
and bodies in great need of repair and refinishing. Thou- 
sands are rolling off production lines now. Within ashort 
time they’Il be coming into shops for maintenance. 


= Here is a Trade that Needs Manpower! 


The man with ambition recognizes great opportunity here for life- 
time work, either at a dependable job or in his own business. For 
AUTO BODY and FENDER REPAIR is the kind of business which can be 
started with small capital. And, what’s more, AUTO BODY and 
FENDER REPAIRING, as taught by UEI, is easy to learn! No * 
previous experience nor high school education is necessary—what’s 
needed is a liking for mechanical work. 


Old Established School Offers Practical Training 
HOME STUDY AND SHOP PRACTICE 


UET’s Course in Auto Body and Fender Repairing is arranged so you can begin 
yourstudy in spare time, without interfering with your present job. You learn 
aboutauto body repairs and refinishing, body alignment, and many other sub- 
jects. Then, when you have completed your home study, you continue your 
course here in our well-equipped residential school where you receive practi- 
cal experience in the repairing and refinishing of damaged bodies, tops, doors 
and fenders, the replacing of door panels and turret tops, use of tools, spray 
painting, acetylene welding, under personal supervision of capable instructors. 


GET FULL FACTS FREE! 


Since 1927, UEI has trained thousands of men for newopportunity 
fields, and students are making good. If you want to get ahead, 
get full facts about Auto Body & Fender Repairing, and its op- 
portunities. Don’t wait—investigate now. Mail coupon today. 


(Pee ce ces moeeseeseweesseseoeeeeeeares= 


; Utilities Engineering Institute, Dept. 3116X 
! 1314 W. Beiden Ave., Chicago 14, Illinois 
Yes! Send me the facts FREE about the field 
checked below. 
) Auto Body and Fender 
Diesel Engine C2 Refrigeration 
Welding O Air Conditioning 


NAME 





Address 





ZONE or 


(Check here for special information if you are under 17 


i946 49 








Every operator 
and mechanic 
needs AUDELS 
AUTO GUIDE. 


This book saves 
time, money and 
worry. Highly en 
dorsed. It pre 
sents the whole 
subject of auto 
mechanics: 
Basic 
principles 
Construction 
Operation 
Service 
Repair 
Handy Size 
Easily 
understood, 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
Over 1500 pages—1540 illustrations showing inside views of 
modern cars, trucks and buses with jnstructions for all service Joba. 
4.d Aon y ro sae 'T!—To Get vote Assistance tor Yoursett Simpty 
jai Coupon Toda 
COMPLETE e PAY Y ONLY S $1. A MONTH < 
Publishers. 49. West 23rd i St. New York 
DE for free examination. f O.K.1 wilt send 
pn “Ty im y hon pad - + ) menthl,y until price of $4 ts on . OF 
wise | will return it. 


Learn this 
aitel)(- 
Profession 


IN 90 DAYS 


AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


to $20 in 
i pdr Therapy 





Hu n 18 and t $10 
‘ gle y Massa " 

ealments There is bi Gunend from doctors, hospitals, sana- 

s 4 lube. Graduates earn large full time incomes from 

in t ro oft Others make good 

‘ é Learn this in 

fe i y i ' ‘ hrough our 





nationally known 
! 


natomy! jadependence and repare a ty: 
" >» Many earn 
Charts | ° 


gin "your training at once. 


Anatomy Charts & Booklet FREE 


oll now and we will include, at no extra cost, 

needed supplies rit ve help meet 
R nz demand fc sx fi Massage 
Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE. postpaid 


reelf t 


Swedish 


—_—_—_ — —_—— rn an = —-amee se -—— 
THE COLLEGE OF SWEDISH MASSAGE 
Dept. 470.P, 100 Fast Obie St., Chicago f1, Ilinois 
Please send me FREE and postpaid, Anatomy 
Booklet and mplete details on Home Training 


Charts, 32-page 
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THE INVENTORS’ 
MAGNA CHARTA 


With 351 Clauses 
For the rehabilitation of the patent 
system fallen back to the low level of 1899. 
Reduce excessive Patent Office fees to $2 
2. Give an honorarium of $1,000 to ¢t inventor 
5 A nation-wide ' 
Supply ogu t rd « t ive! la business 
d veterans - o ’ t - o nvento t Bo 
int and 600 00 
ar anual) 


At book stores, or by mail, postpaid, $3. 
276 pages, 4'/,"x6',", fine, deckle edge paper 
Descriptive circulor free on request 


EDWIN HOPKINS 
Room 3454, 255 West 43rd Street, New York City, Publisher 


eee 


350 CUTS PER MINUTE 
Make money sawing wood. Use Ottawa—fastest cutting. Cuts 
large, small logs easiest way. Fells trees. One man operates. 
Thousands in use. Built tolast with heavy, stiff saw blade. Pos- 
itive safety clutch control; uses power take-off any tractor. 
OTTAWA MFG. CO., 0-1101 Forest Ave., Ottawa, Kan. 





& NEW CHEAP OIL BURN 
ST) 


Gearro COOKING & HEATING STOVES-F 
“ 
~~ 

















fat YOUR HOME COOK TOUR MEALS 
WITH CHEAP FURNACE O11 
NO MORE SHOVELING COAL OR 6 


A New Fuelizer Starter Va- 
130 





System turns 
urnace OU Kero- 

te. inte Ol G he without 7> 
LIFETIME Gt TARANTEE aA 

fe $1.00 Bonus Offer 

We will let you try it in your own stove 

r one month. Get yours for introducing 
Send _ in your name TODAY 
562-N Sth Mitchell, So. Dakota 


st 

for Testin . 

Big Profits Qt K ‘Re Sree 
NORTHWEST MEG. co 


FENCIN 


es Out! 
abber But 

with nd guare nd 

only $1 OR 


World’s Finest ae 
Exciting Fun— Ab peonpcarn 
with Safety 


Spring Steel F 
omplete Outfit 2 
Free Instruc 
A Healthfu 
sy tt 

V 


Two 3 ft 
tons 


ong & Alert 
ba asily. Mail e 
#1 on today Add 28 


fer Por 
LEE PRODUCTS CO., Dept. 15- 1613 FirstAve., New York 28,N.¥. 


[EP 
GLUE 





ARE GO/NG 
PLACES! 


PREPARE MQW To Go ALONG! 


Every day you read of new and wonderful uses for plas- 
tics in this, our postwar world. The wide range of 
objects that can be made of plastics—from buildings to 
surgical appliances, from cars to textiles—challenges the 
imagination. 


THE PLASTICS ERA IS HERE—Are you ready? 
Opportunities are opening in every branch of the plas- 
tics industry. Plastics know-how is necessary in prac- 
tically every type of manufacturing. Are you capable of 
grasping these opportunities? If you want a choice post- 
tion in this expanding plastics field, or a business of 
your own, act now—get in on the ground floor! 


EXCLUSIVELY PLASTICS-—Plastics Institute is 
America’s oldest and largest educational organization 
which devotes all of its facilities exclusively to plastics. 


A COMPLETE COURSE-You learn the various 
phases of plastics from this course . . . materials, design- 
ing, molding, fabricating, laminating and testing. You 
acquire a basic knowledge of plastics that can be in- 


Write Dept. PS6-1i, 1601 S. W 
Home Training Cou 


valuable to you in acquiring the type of position you 
want in this great new industry. 


YOU LEARN AT HOME-Yotr present work need 
not be‘ interrupted, and this thorough, easy-to-under- 
stand course requires no previous technical experience. 


YOU MAKE THINGS-—We supply materials. To 
give you practical experience in working with plas- 
tics, we supply handsome, colorful, rods, sheets and 
tubes of plastics from which you make useful, attrac- 
tive creations. You cement, saw, buff, form, dye, deco- 
rate, cast and laminate various types of plastics. You 
also design your own plastics articles—develop your 
own ideas. You may earn money while learning. 


START YOUR FUTURE TODAY -Mail the coupon 

below, now! You will get an interesting, illustrated, 

free booklet with valuable information about plastics. 

You will see how, at small cost you can prepare for a 

future in this important industry while carrying on your 

present work. Clip this coupon and mail it TODAY! 
4 Los A les 6, California 


s and Resident School 


APPROVED FOR VETERANS 





Dept. PS6-11 1601 S. Western Ave., Los Angeles 6, Calif. 


; Plastics Industries Technical Institute 


1 Name ( PRINT) 


Street ; PRINT) 


Please fill out coupon completely 


Gentlemen: Please send me the booklet orld of Plastic 
an aa nen | ) r 


— 
Mail in Envelope or 
paste on penny postcard 
s*’ and information on | 


FREE BOOKLET 


Send For it Today! 


If Veteran, please check. 0 


NOV. 
1946 5I 








at O10 i aaa mma mae SEND FOR THis 
TIME SAVING ©) 
How to Make Ohm's i MITE 


Ww Calculator 


Money by Mail 


Down to-earth facts t usiness 

profitasty, using ext ! rtune the ‘ems yee 

tr J lanes which G Places 3 o mal CHEAP Get 
’ ship b& Pxpre w freight or a eet out o Lang 

Kindergarten ! ! nlarged t« 


It's inner —— ia 
| TA, UR w ere tak xe thie year. yey B- jotlowing years “worth . . a | Any Ohm’s Law 
- Problem solved 


THE EASY WAY ‘ostertzew | & with one setting 


or expand 
your present occupation. Do it NOW. | Y of ‘aide. All values direct reading. (4%%" x9 *") 
Extraordinary plain. simpi: 1. i how Send only 10c in coin to cover cost of handling. 
suthor b. fice day-by-day. ‘How many times OHMITE MFG. CO., 4944 Flournoy saiattnain uL 


= wish i had some ey ¥ 
this patent would earn me a tort , ~ — Senet! 
**‘why can’t my crop pay better?’ * or 
| kre Sl how to sell this gadget my 


eu hy should my hoss alone do 
—e ghen Pa too know how the money is 

Listen. You do not need AIR AIR 
money to start this Rice way. 


mitten sci pac’ | JldleIFARE IN PRODUCTION Seeds 


[a mcsinati'a's for ice bad ée"S3503 | QRDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 


tn ‘morte age s @ year after using this shill 
ful idea from your DEALER. Send for our FREE FOLDER and Complete 
Specifications TODAY. Both Calibre Benjamin H-C Pellets are 


46 Years of ftp available now 
Sounds Neny? BENJAMIN AIR RIFLE CO., 811 MARION ST., , ST. LOWS | 4, , 0. 


* e | 
r 46 years, depression or no 4 —— ee 
by the aut that te wh 


it fo with anything you have « ; = M A K E » O U R oO w N 


° now 


Turn your ‘city or "country home ar cS C 0 STU M E ] EWELRY 
2 work H t 
. * t f only, $4 fer | 

a ty aace tba tr ‘how to combette ths meaner ten | "« BIG EARNINGS AT HOME 
. ‘ i fitat aes r a e and ethods. Not | 
tath ' doing ‘aay by day ‘wh at he * aiecioses in his Seah aah te you can moke costume earring ond pin sets, brooches, 
done by his method. ary wr x. ance OO ae dress clips, cameos, etc. - 

ay Fe Py ; the findings; ber pins, eor screws, 

ices | HOW “tives, ‘choles, ec 


jump rings, choins, screws, stone sets, sequins, shells, 








$2.95 
emphatically its super ati rood os boxes, cement, cards, etc. 
best setters tith cattion’s $2295 WRITE FOR FREE CATALOGUE 
’ $2 9S — Box b 
stick te t of paper bearing your name and ad. 1A BADGE, 1007 FILBERT ST., PHILA. 7, PA. 


$2 95 


HOWARD ST. HOUSE, Melrose 16E. Massachusetts 


AT BARGAIN PRICES It In Popular Science 
We Are Overstocked and } SE 
Must Move This Supply of 
De Luxe BALL BEARING WHEELS EYE- GLASSES ar MAIL NEW 
8x2" Semi Pneumatic tire. 7/16" Ball Bearing $2.75 each Send No Money! 
10°x1.75 Semi Pneumatic tire. 7/16" Ball Bearing $3.7 


Say You Saw 





75 each 


NEWEST STYLES —_—_ 
FREE Scientific Sight Test Chart and Catalog. Write today 


_ Devt. $-2. 011 £. 31 St. Kamas city, Mo || U,S.EVE-GLASSES CO. S552 SuSAUME AT" 


‘VEST POCKET 's SIZE RADIO: 


it wi se Benning # smateey Gee a oa = wing — cigarettes! 
s but lb It omplete An to play —as “ r 
extra wire ecial att ents e Stream ‘ attrac ‘ urable 





nek and stiver 


€ ’ y a tatlor Sines no ‘tubes batteries, or 
chectrical socket pow: v peng ins’’ are ever rea ed, it 
iT tsualty re ~~~ ie tocal — presccacts simply by. Cheping “se it contained con 
nection . “snap” ‘to metal of telepho 


GUARANTEED To WORK | 1 in your locality if attached anc 


© oF mm be used at home Sus hotel 
fn bed st any“ Unite t 


$ 08 urrer express or postal money order nk « t. or personal check) 
i pay ft ’ ' € er ine ostag we nd 
: @ for ry ‘ de ‘git for’ children ‘or 

aGutte amet a truty ore actic _ , nove ity radio cap. she. of reat radio’ rece ‘eotion! Order F tt 
f mit r on « th ns der 
aes “Ne Wt yssure the earliest possible delivery « naan Mexico ane te reign orders $3.00 U s 


cash with ler 


PAKETTE ELECTRIC COMPANY Department PS-11 Kearney, Nebraska 
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Ait a 


FREE 00 OF 7 THREE BIG 
NEW MONEY-MAKING OPPORTUNITIES 


Regardless of your age, sex, previous experience, and whether you are an ex-serviceman 
or not, we will send you astonishing free facts about the unlimited possibilities—in 
your own business—with amazing LIQUID MARBLE and our other marvelous new 
products. To secure this information, absolutely free, fill in coupon below or send a letter 
or postcard. No salesman will call on you now or ever. Write TODAY! Offer limited. 


$cesee mene e. sake A * ret artificial M arble Slabs FREE EXTRA! If you write us promptly we 
be mottied, veined, multi-colored or ke ring w will include free information 
white state se color is ac of m. le « bo or b money-maki b n ™ 
not fade or wear away. LIQUID MARBLE is unsurpassed on *0Out our other big ~ ung Dusinesses These in 
kitchen or bathroom walls. Easy to make and instal clude Compo-Tile Roofing and Caen Stone, Plastic Wood, 
PLASTIC FLOORING. ee ey ey Artificial Marble and Granite, Stone and Meta! Solder, 
tion of colc ives a lifetime of wear. Dustproof. Sound Plastic Tile Cement, Papier Mache, and many others. 
proof. Verminproof. Resilient to the tread. Lay out solid 
rom wall to wall or in pattern design of various shaped 
blocks 

FLEXIBLE MOLDS, For aster sting. Make your own molds 
for few cents eact $1.00 tn raw matertals wt make up to 
$25.00 worth of finished goods. We furnish names of buyers 


Greatest Opportunities NOW! 


With reconversion going ahead full speed, NOW is 


' COMPO.-TEX, Box 786-RV, St. Louis, Mo. 

' 

' 

! 
the time to line up your own money-making busi- | 

' 

t 

a 


Please send me free details of your BIG THREE Money-Making 
sitions including LIQUID MARBLE Also include informa 
l new usiness possibilitic given direct 


ness. We offer you our BIG THREE money-making oppor- 
tunities together with other equally profitable businesses 
(See paragraph at right.) Get the FREE facts TODAY! 


) Cores Box 786-RV, St. Louis, Mo. 





al “GRASP THIS OPPORTUNITY 
se0 a wen an sen ws OL Pe 


This large, four-story building completely soreness 


with first class electrical equipment for on-the-job, up-to- 
the-minute methods of training in Armature and Motor 
Winding, Factory Wiring, House Wiring, Electrical 
Maintenance, Appliance Repair. Entire building—4 
floors devoted exclusively to this one course. No crowd- 
ing, plenty of space and light. Well staffed with in- 
structors to give individual attention to students. 
Living quarters arranged for if desir 

Pay after you graduate . . . Lack of money need not 
hold you back. We will finance your training. After 
you graduate you can pay us back in small monthly 
payments. 


VETERANS!!! 


School approved for training under the GI Bill. Take 
this course at no cost to you, and receive $65 to $90 
per month while training. Complete details furnished. 


————--—-—MAIL COUPON TODAY— — — — — — - 
MICHIGAN TECHNICAL INSTITUTE, Dept. S-121 
2281 W. Fort St.. Detroit 16, Michigan 


(] Please send me literature about your training. 
Oo lam a G.I. 

NAME 

ADDRESS. 


MAIL COUPON feday “a 
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THIS EASY WAY 1 


TEACHES PIANO -~-;, 
ee ee a) 4 
uncon, JF = g| = 


PLAY SONGS 
FIRST DAY | “i 


You May Play Any Song) 


in 10 Days Without being 
Able to Read a Note . 


If you want to quickly learn ho 
play the pian if you want to play 
song ts sitzes, marches, hymns 
two steps ed hot numbers and west 
ngs ike ‘*Don't Fence Me In 
Ss amazing news. Now at las 


ave “Mt nor has perfected a anion | 


lay-by-ear piano course that 
teach you plano playing in only ten 
cost 


sorn No scales, no long | 
You start pl aying songs from | 


ess and so soon it's amazing 
ng the plano eee, we 

c a el comple te. It con 

” pt s. all the canes tion 

t gy ad The complete course 

r your ‘inspection trial and ap 


“SEND NO MONEY 


Make This Conclusive 10 Day Test 


yar name and address today. On 
t ‘0 49 plas postage through 


2 for 1 OFFER 
wi $49 


COMPLETE 


beck. J . ¢ ¢ than ever 
DON’T WAIT BUT WRITE TODAY 
now you “ t extra ot t a 


DAVE MINOR, Dept. 48-P. 230 E. Ohio St., Chicago 11, Hil. | 





‘WANTED 


MAN WITH CAR _|. 
No Time Like 
Now to Get In 


McNess Business 
It's no trick to make 
« bod money 


ou 
ar as ess “Store a 
on Wh els ‘arme buy everything 
AE: f or cNess Men because Use Your 
ess Products are tops in quality, 
sent extra values. Attractive busi- CAR 
-as-getting prizes and premiums; also . 
money -saving deals to customers make to Raise 
selling McNess daily necessities a snap Y. 
We Supply Capital— Start Now! our 
There's no better work anywhere. Pays 
well, permanent, need no experience PAY 
6tart, and we supply capital to heip y 
et started quick. Y a be gin m kit ng money first da 
Vrite at once for M ss De aler Book it's FRE 
Tells all no obileation. 


THE McNESS CO0.,321 Adams St., Frecpert, iL 
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CLEVELAND 


Build and Fly 





M Oo D E L Ss “oe Ryen Leet > | 
' $1- 00 











iT-9 


‘ K 
Sum 4 
h 30° FI Contest ™ 
i Se = a aa 
Swift, Stinson 15 per Kit 1- 


neewi | Ge luxe Tether Sharpie 


4512 


iper Valu ce $9.00 —?> 


B-17 Flying Fortress 
Seale Flying Model 


eve Land Cat: Se urs M Kit $14- .50 


“CLEVELAND MODEL & SUPPLY CO. 


122 Lorain Ave. Cleveland 2, Ohio, U.S. SA. 








THE 


Oc === MOTOR 


CONSTRUCTION KIT 
EASY TO ASSEMBLE 
FUN—EDUCATIONAL 


IDEAL XMAS GIFT 


RUNS ON A SINGLE DRY CELI 
(not included) USE IT TO RUN 
FANS—PU MPS—PULLEYS—Etc. 


SEND CHECK —MONEY ORDER or 
CASH (at your own risk) to 


HAYDN CHEMICAL CO., BOX 27, KENMORE 17, N. Y. 











Genvine imported Swiss Waist | WATORS 


i plat 
$2 30 { 

Send check or 

monry order to 








A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 


a Stroke, Paralysis, Heart Trouble, Kidney Dis- 
ease, and other grave complications. Resultful 
treating methods of the Ball Clinic have proven 
dependable for nearly a quarter of a century. 
Send for FREE Blood Pressure Book today. No 
obligations. 


Ball Clinic, sin 36A, Excelsior Springs, Mo. 








The oa Helper says: 
KEEP TABS ON YOUR TIN... 
TURN ALL OF IT IN 
TABS ON YOUR FILES, TOO 


INDEX TABS 








F KE WITH THIS GIANT 


PLAN BOOK OF LOW-COST HOUSES 


- «+. @ table size model of any of these 116 beautiful homes 


EE HOME PLANNERS 
REPLICA KIT CONTAINS 
THESE AMAZING FEATURES 


Replica Sheets include .. - 
wails. Stucco, Brick, Stone, Clap- 
d. 
poons 7 Front Entrances, Terrace, 
Kitchen, Back, Side, one and two car 
WINDOWS Upstairs, Downstanrs, 
Standard, Bay, Casement, Studio, 
Attic, Terrace. 

SHUTTERS: Standard and Dormer 
LANDSCAPING: Grass, Box Hedges, 
Flowers, Trees, Window Boxes. 
Also, Roof Shingles, Garage Cupolas, 

Weathervanes, Porch Arches, etc. 


NO OTHER BOOK 
OFFERS YOU SO MUCH 


s of Houses, 
16 Pictures of all Types 0° 
: 21 IN FULL eo 
116 Easy-to-Read Plan 
tie Te Estimate What You Can Af- 
ford. 
How To Finance and Insure. 
Where To Choose Your Site. 
When To Build Your House. 
Basic Facts of Construction 
Steanien. Decorating and Furn'shing. 
How To Heat and Insulate Efficiently. 
New Materials and Scientific Improve 
ments 
Gardening and Landscaping Pointers. 
Special Tips on Cellars, Dens and Attics. 
Children’s Rooms and Facilities. 
Treatment of Floors, Closets, Walls and 
Ceilings. 
Ulera-Modern Bathrooms and Kitchens. 
How GLI Bill of Rights Helps Veterans. 
_ and thousands more! 





~ Now, for the first time, you can plan 
that wondertul new home you hope to 
build, with the aid of the biggest, most 


f D> LPR, authoritative, most completely ill 
. ‘ < ’ st completely illustrated 
#> — =) “~ 4 book on low-cost houses available today 
~=F AND actually own a real, three- 
rade dimensional,  true-to-scale. LIVING 
‘ minature of your dream home before 
t 


Th * is Ka you spend a nickel on construction 
——~ ot =" yw) Read on and learn how to obtain this 
. sensational miniature absolutely free 

i. | cn af with this offer 


116 LOW-COST HOMES BY FAMOUS ARCHITECTS 


With House Plans, Floor Plans and Pictures in Full Color 


HOME PLANNERS MANUAL is presented by the famous Small Homes Annual under 
the guidance of the HOME BUILDING RESEARCH INSTITUTE, a nationally 
recognized non-profit organization of experts, who have gathered together many of 
the foremost architects, contractors and home specialists in America to help you 
They tailor your home to your needs in more than 100 

articles covering every detail in planning, choosing, finan 

cing, building, furnishing and decorating your home, plus 

116 plans and pictures, 21 of them in full color. Every chap- 

ter is jam-packed with house-designs, floor plans, room 

plans, interior, planning and building shortcuts. Every basic 

idea is illustrated or photographed, showing its use in ac 

tual homes, treated in terms of materials you can obtain 

now or in the near future, tested ang prover 





methods that eliminate costly experiments o1 
guesswork. 


YOUR DREAM HOME 
GUARANTEED 
OR NO COST 


We guarantee that HOME PLANNERS 
MANUAL will help you select the 
kind of house you want, will advise 
and guide you through every step in 
planning and building . . . or we will 
refund your money in full upon re- 


turn of the book within 10 days of i! HERALD PUBLISHING CO., Dept. 12-N 


purchase. You wil) receive AB- & 
SOLUTELY FREE, whether seg 45 East 17th St., New York 3, N. Y. 


decid Rush my copy of HOME PLANNERS MANUAL 
oe 2 ont hoe and Free HOME PLANNERS REPLICA KIT. On 
; < iNe arrival, | will pay postman $2.98 plus postage. If 
NERS REPLICA KIT, contain- not entirely satished, | will return book -within 10 
ing sufficient material to build days for full refund. In either case, | keep REPLICA 
several replica homes. Prepare ae 

for your future happiness now. © 1 am enclosing $2.98. Send postpaid 

Order HOME PLANNERS Same refund privileges 

MANUAL today! 


HERALD PUBLISHING CO. 
45 Eost t7th St.. New York 3, N. Y. 





AN)ATION 


MAXIMUM TRAINING IN MINIMUM TIME 


CAL-AEROTECH TRAINING id to your pay check all 
ALRONAUTICAL ENGINEER 

TION MECHANICS », Cal-Aero 

f t TO MAKE 

KE MONEY Fe 4 t over GO00 suc 


VETERANS =. cht Syscoe Te 
CAL - y AGRO 


TCCHMICAL |; inst TIiTUTe 
Prommeny custiss waren? Tt matty 


GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 


LOS ANGELES CounTY 


COUPON TODAY! 


Avpert Glendale | Cotferee 


MAIL THIS 


Pease send tell ntermeten ce Avanos Iromng MEL — ethewt sbiigenen Oop P§ |] 


Birth Dore 





AUDELS Carpenters 
and Builders Guides 
777 hates = 


jing D * and 
rhere hese 


Inside Trade Information On: 
@ to use the steel square—How to file ar 
wld f re—H 


lay @ s—How to paint 











SCCSCR CESS TEESE ESTEE TERE EER EEEEeES 
THEO. AUDEL & CO., 49 W. 23rd 
wal rome $41 “daye nd Bt bly & 186 to psd 
p 4 a vases | am oo afied 


St., New York City 
. . n 7 dave’ (ree trie Von 
Otherwwe | will reture (nom 


REPAIR - INSTALL 


Pra : hop tra ng on a nds 
r nr heaters ’ * 


r FREE FACTS today. If a Veteran, ' take 
‘ you qualif I. E 


APPLIANCE TRAINING SCHOOL, DEPT. C-111 
6312 N. Broadway, Chicago 40, Illinois 


BE A BUILDING 
CONTRACTOR 


FREE FACTS: Use Our Training Plan 
to Learn at Home in Spare Time 
t . n te : bu zt 


t 


‘ 


D-111 


tilinois 


HOME BUILDERS TRAINING INSTITUTE, Dept. 
7050 Glenwood Chicago 26 


UP 16 PICTURES 

To ON SAME ROLL 
7 FEATURES! Movster.croftsmon 
developing. Each print on specio! velon 
pooe: Murotone fiauh OECKLED EDGES 
1 doy service SATISFACTION GUARANTEED 
FREE S** « 7°" Entorgement with each order 
of 50 prints (from your negatives) up to Size 
116, of 2c each Lorger prints, Jc. Smaller 
fote—2')< ond 3':¢ Request FREE Envelopes 
BRIOGEPORT Film STUDIOS 
Dept. PS-1 Box 2061, Bridgeport I, Cona. 











Your ELECTRIC DRILL 
Has 100 Other Uses 


when used with K-Jax 1-2-3 Line 
1. for Wood and Metal Sawing. 2. for Metal Shearing. 
38. for Riveting-Chiseling and Drilling holes in concrete. 


Write for illustrated circular 


P.O. BOX 3044, DALLAS, TEXAS 


K-JAX, 


Y Ruptured 


} yan “ Do What Others Now Do 





Wear a Form Fitting 
MILLER Truss 
which provides natural free- 
dom and comfort in working, 
waiking. playing, horse back 
riding. dancing, «wimming or 
sleeping You just cannot at 

4% ford to be without this protec- 
4 tion and convenience. 
4 Wear two weeks then con- 
| eult your —_ ian betore de- 
ciding to keep it. 
Write me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept. P.S. Hagerstown, Maryland. 





LINGUAPHONE 
TO THE 


IS YOUR PASSPORT 
WORLD AND OPPORTUNITY 


Another language gives you free entry to new realms of cul- 
tural enjoyment, personal satisfaction and business advancement. 


Sé4 : 6 SPANISH 
LINGUAPHONE METHOD 
The World's Most Approved Language Method 


In your own home, with a Linguaphone set 
at your side, you /isten to the cultured voices 
of native teachers. Naturally, their pronun- 
ciation and accent are perfect. You repeat 
what you ear, guided by what you see in 
the text and pictures ... you answer and ask 
questions... and in an amazingly short time 
you are conversing in the new language. 

Linguaphone concentrates on fluent, easy, 
natural speech. A Linguaphone Conversa- 
tional Course teaches yow how to speak . 
and you learn bow to speak through natural, 
practical, every-day speech. 

Educators and language teachers regard 
Linguaphone as a notable advance in mod- 


PORTUGUESE 


or any of 23 other 
languages by the 


GERMAN 
ITALIAN 


FRENCH 
RUSSIAN 


ernizing and simplifying the study of lan- 
guages. That is why so many Linguaphone 
sets are in use in schools, colleges, universi- 
ties, seminaries and other institutions of 
learning as an aid to fluent speaking. 
SEND FOR FREE BOOK 

Without cost or obligation we shall be glad to 
send you the illustrated Linguaphone Book on 
effective language mastery. 
LINGUAPHONE INSTITUTE 
95 RCA BUILDING, NEW YORK 20, N.Y. 

LINGUAPHONE INSTITUTE, 

95 RCA Bldg., New York 20, N.Y. 

Send me the FREE Linguaphone Book. 

Name 

Address 

Language Interested 


LINGUAPHONE COURSES AVAILABLE 


UNDER THE G. I. 


BILL OF RIGHTS 


SEND FOR INFORMATION 








INVENTORS 


The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
905-L Columbian Bidg., Washington 1, D. C. 





RANDOLPH & BEAVERS 
905-L Columbian Bidg., Washington 1, D. C. 
Please send me full information on how 
to secure Patents & Trademarks. 
Name... 
Street... 


City 














Yel ga Brom <-Jelells 
on ae 
APPLIANCES 


independ- 


AT Prepare now for a permanent future j 


3 

HOME «ne and security with a business of your own, 

: Our tas tical, easy-to-learn bome course teaches 

. wm YOUr vou. du ing your spare time, how to repair wast 
SPARE ing machine vacuum cleaners electric range 
TIME lar motors, ions, etc and do house wiring 


OPEN YOUR OWN SHOP 
Have a Secure Future 


For the man who is handy with tools, and likes to 
work with his hands as well as his head, there 1s 
a WIDE OPEN OPPORTUNITY today, in 
this great growing field. If you own your own 
shop you can depend on making more money in 
good times .nd not losing your job in a 
depression You can start a business of your own 
in your garage or basement with $20.00 worth of 
tools. One good repair job can pay for the cost of 
the entire course. Write today for further infor- 
mation, without obligation 


PACIFIC TRAINING SCHOOL 


| 7217 So. Broadway, — S-11, Los Angeles 3, Calif. 
}! ee Sirs Plea send me, without obligation, 


log and free details 








SAVE MONEY ON 


CIGARETTES 


LOWER PRICES on ALL STANDARD BRANDS 


Luckies — Chesterfields 
Camels—Philip Morris 
Old Golds—Pali Mall 
and others 
SHIPPED SAME DAY 


TO ANY PART IN U. S. OR ABROAD ON 
RECEIPT OF CHECK OR MONEY ORDER 


90,000 Satisfied Customers 
PERFECT ARRIVAL GUARANTEED' 


Minimum 3 Cartons include Postage and Insurance 
as follows: Within 150 Miles « For 3 Cartons 15¢ 


Carton of 
10 Packs 


* Add lc for each additional carton ¢ 
Distant orders require extra postage. 

WE CARRY A COMPLETE LINE OF POPULAR 
BRANDS OF CIGARS—Write for Price List 
This is our 27th Year in Business. 

Prices subject to change without notice 


SUA AY SALES 














WRITE 
FOR 


* « Make Big Money «x x 


Be the first to sell luminous house numbers 
Dord lightswitch pletes.-Also luminous 
pictures, statues, etc. Religious, nursery, 
glemour and other subjects. Sell on sight. 
Represest ¢ Lorge Menetfecterer fet. 1917 
MADISON MILLS - 303 Fourth Ave. . Hew York 10. 8. ¥. 





Dealers wanted 


LAWN MOWER 
SHARPENER 


Sir EN ANY LAWN MOWER from S-inch 
Re 3¢ ch Power Mower in ten to twenty 
tes witha MODERN LAWN MOWER SHARP- 
ENER because dismantling 1s unnecessary — neither 
han ile t vheels nor motor need be removed 
whe sharpe y any mower the MODERN 
SHARP I NI R minates all hand filin; it precision 
grin to the extreme ends of both left or right reel 
blades Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Orce 
today! Price $241 50 (less motor) f.ob. Pasadena 








(% or ‘4 HF} single phase motor recommended.) 


Modern Mfg. Co. , 156 N. Fair Oaks, Pasadena 1, Calif 





Yours TO-DAY 


The New Luellen 
HARMONICA 


Most wonderful pocket instrument ever made is the har- 


monica. Easy to master, fun for Everyone 

The Luellen has 10 holes, 20 notes. Key of € $2 35 
Beautiful tone. Now ready. Postpaid Only . 
INSTRUCTION BOOK. Simple for youngest child. No notes, 
scales nor exercises. Ten lesson charts show everything. In- 
cludes 75 popular songs. Price $1.00. Here's our special 
introductory offer: The Instructor and the Harmonica, both 


postpaid, both for $2.85. Send Check or Money Order Today. 
JOHN LUELLEN & CO., 17034 Page Avenue, Dept. 1104, Hazeicrest. Wl. 


makes False Teeth TIGHT 


Makes loose dental plates fit 
snugly and comfortably 
LASTS for MONTHS! 
nd put 
. art a ‘phate « 1 
Ce racks Oo 
FREE Cicanser with cach or 
$1.00 or mailed parce! post col 


Fit-Rite Co., 1573 Milwaukee Ave. 


WATS HES WANTED. 


SRoKken oR Usasee 


All kinds zh spect 
monds, Ste ‘ as ¢ 


Lowe’ rn Dept. | Ps, Holland Bidg., St. Louis 1, Missouri 


Learn TOOL DESIGN 


raftsmen and tool designers ro 
Qualify quickly . 
qualified mer sedi a 
Rush name and kind o 


wanted today for full free facts State age 
OHIO INSTITUTE OF TECHN™LOGY. Dept. 310, Greenville 2, Ohio 


—— A aang iogtpp a l= = 


in this highly profitable Sate Re a substantial t us ness an 


Engage 
tt apit 


. ecuring 
tions. Digest —~y ns 


SAVES MANY ELECTRIC APPLIANCES 


ie N ] o ~ ~ 0 S | q E oa ieee ELEMENTS 


apply N 
on curret sed t 


Minneapolis 2, Minn. 


ar Trial order $1 
3 pound $8.00 

\ geen ARROWHEAD SALES & DIST. CO. Dept. G 

Nt one Phoenix Bidg.. Minneapolis, Minn. 


Now "She Shops 
‘Cash And Carry 


Without Painful alTy 


Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature’s chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

hen disorder of kidney function permits poisonous 
matter to remain in your biood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don’t wait! Ask your druggist for Doan’s Pills, a stim- 
ulant diuretic, used successfully by millions for over 40 
years. Doan’s give happy relief and will help the 15 miles 
of kidney tubes flush out poisonous waste from your 
blood. Get Doan’s Pills. 








s FREE! No obligation, No 


SCHOOL, 
Wy YjZzZ YOO “— ~ 


SECURITY” 


US GOVERNMENT 


FRANKLIN CREDIT Dept. 2, Roanoke 7, 


Social 


AS REG 
. 


.* 
* 
. 
. 


Va. 





Beautiful brass So- 
cial Security plates 
(illustrated '/, ac- 
tual size), priced at 
only 50c. Please 
print your name 
& number plainly. 


ACME 
Stamping Service 


Box 836 
bed t, lowa 


STERED WITH 














O CARTOONING! 


yable work! Ca 
ourse & Bt 
Brewing set 


INT 
" Big pay Easy enjo. 
Cou Ar ‘ 


mar kets tae. as 


GET 


and 


urse tul i = a 
Hariman Studios. 2776 California Court, Lincoln 1. Nebe. 


All Aluminum MICROSCOPE 
soi 950 


caSy adj ustabl e 
post- 


ans 





50 Power: Properly 
adjustable 


2 


saked crackle 


order & save 
*O.D. Ord 

S. S. MERCHANDISE Co. 

64, 23 Flatbush Ave. Brooklyn 17, N. Y. 


lers 


Dept. 


GPs) EARNING POWER! 


you worth more money? Are 
your worth? Send for an amazing condensation that can 
help you to analyze and apply your personal ability for 
making more money. Mailed postpaid for only one dollar! 
aa OF PRACTICAL KNOWLEDGE 
New York 25 New York 


RADIO PARTS GRAB BAG!! 


$25 value assortment of Coils. Condensers. Trans- 

formers, Resistors Controls. etc. An experiment- 

er’s dream. Order today! Only . 
MARKO SUPPLY, Dept PS.11 

2924 Logan Bivd. Chicago 47, Il. 


Become a Doctor of PSYCHOLOGY 


Win the Geares of Ps D. Teact happiness 
8 





Are you getting as much as 














the e sec cret - contentment 
h 


wolve men vorrie xperier ion o ru “hartered 
college viet Writ ° FREE hook COLLEGE oF 
UNIVERSAL TRUTH "5153-8 Werth Clark St., Chicago. 


Say You Saw 
it In Popular Science 


Locksmithing 


AND KEY MAKING 
Now Made Easy! 


Gractical “Pp: -to- date course teac 
cks, d mn 





hes ye 


low orice! Satis fac- 
ee s write NELSON co.. 
1139s. Wabash, Dept. 1L01,Chicago4 











WAR BARGAINS in 
LENSES and PRISMS 


NOW! MAKE YOUR 

OWN BINOCULARS! 

Complete Set of LENSES 
and PRISMS from 


Navy’s 7x50 Model 
Save up to $150.00! 


Here's an unusual opportu- 
nity to secure a fine set of 
Binoculars at a tremendous 
saving of money. Build them 
yourself with all of the very 
same optics contained in the Navy's 7 Power Glasses. Or you 
can construct a Monocular (? Binocular) in which case 
exactly one half quantities of the Binocular Components will 
be furnished, All Lenses and Prisms are in excellent con- 
dition. Lenses are i reflection 
coating. Complete either 
project 

Stock £5102-N Binocular Set of Lenses 
& Prisms .. 

Stock =5103- N Monox ular Set of Lenses 
& Prisms oe $12.50 Postpaid 
CARRYING CASE with STRAPS FOR 7x50 BINOCULARS— 
Modern synthetic bber construction—brand new—a regular 
$12.00 value 

Stock =44-N (Price includes tax 
BATTERY COMMANDER'S TELESCOPE, 

Compiete with Tri; 10 power. New, in perfect operat 
ng condition. A Binocular type instrument Govt. cost approx 
$1300.00 each 

Steck *900-N 

PRISM TELESCOPE—A 
own 20 power Te 
Stock =5012-N 
MAGNIFIER SET... 
to 10. Various diam 
made magniliers ir ice 
Stock +1026-N 

35 MM KODACHROME PROJECTING LENS SET—Con 
Achromatic Lens for projecting, ; Condensing Lens 
piece of Heat Absorbing Glass witt tions 


Stock *4025-N 


AIR FORCES GUN 


With Polarizing Variable Density Attachment 
Can be used as Slide Viewer, 
or take it apart and you can 
get Polarizing Variable Den- 
sity Attachment. Mangin 
Concave Mirror Reflector 
Plate. Metal Reticle Win- 
dow I ’ Housing. Ring 
und Bead Sight. The Polar- 
izing attachment nione is 
worth many times the price 
of entire unit. Consists of 2 
Polarizing Filters mounted 
with small handle which ro- 
tates one around the other. 
May be used in Photography 
Research Experiments as 
Light Dimmer. et« 


Stock =908-N $5.00 Postpaid 
Same Unit Without 
Polarizing Attachment 
Stock =916-N $2.50 Postpaid 


BOMBER SIGHTING STATION—A double end Periscope Type 
Instrument of highest precision. 6 ft. tall. shipping wt. 360 
bs. Orig. cost $9,850. Consists of numerous Lenses, Prisms, 
Mirrors, Gears, Motors. Meta! Parts and Electrical Gadgets 
Stock *914-N $50 F.0.B., Oklahoma 
ACHROMATIC TELESCOPE OBJECTIVE TENSES—Cemented 
diam. 52 mm. F. L inches. Slight seconds 

Stock *6188-N $3.50 Postpaid 
TANK PRISMS—90-45-45 deg ”" wide. finely 
rround and polished 

Stock = 3004-N Silvered Prism (new & perfect) $2.00 Postpaid 
Stock =3005-N Plain Prism (new & perfect) $2.00 Postpaid 
Stock =3100-N Si!vered Prism (Second) $1.00 Postpaid 
Stock =3101-N Plain Prism (Second). . $1.00 Postpaid 
We have literally millions of wor surplus lenses and prisms for 
sale at bargain prices Write for Catalog ‘'N’'—Sent Free! 


Satisfaction Guaranteed Order by Stock No. 


EDMUND SALVAGE CO. 


P. O. AUDUBON, NEW JERSEY 


Binoculars 


for 


uded 


$25.00 Postpaid 


$4.80 Postpaid 
MODEL 8C-65— 


$245.00 Postpaid 

Need to Build your 

ants lias wi field of view 
$7.25 Postpaid 

Lenses owers from 1 
Free Booklet on Home- 


I neg 
many uses 

$2.00 Postpaid 
sts of 
and 


us a 


dire< 
$1.95 Postpaid 


SIGHT 


534” long. 2! 


NOV. 
1946 


39 








An Approved School 
The Largest of lts Kind 


SPARE TIME HOME TRAINING 
PREPARES YOU FOR BIG PAY 


FREE WATCH parte ocr watch Repoiring Course 


The demand for ski ed | “ at h repairers—men and women 
is increasing with tt step-up in the manufacture of 
watche N th t 
nating profession 
HOME TRAINING ce 
Start y i 
WRITE TODAY FOR FREE DETAns Earn while yo 
with an approved hox Get the facts—then 
ILLINOIS SCHOOL or WATCH REPAIRING 


6312 Huntington Street, Dep “a1 Chicago 30, Itilinois 














THOUSANDS of MEN 
Vow 


Feel Look 
BETTER YOUNGER 


Commander 


Appear 
SLIMMER 


with 








Now 
once with the seis Commander Supporter. 
‘ se 
ast “ 


“*THE INTERLOCKING HANDS’ 
The Sensational NEW PRINCIPLE 
f Abdominal Support 
ard ver the at on, as io 
” ss gentiy 
is Bt NLT "IN 
rec! atreted 
for a pot WLE su P. 
oy) rpora 
BRA‘ ES YOU in BA‘ “kK I ves your 
pearance es fit seme y 
look better. tox x binding. ne fir 
no sagcir for thie , fame us ail: 
burpoer supe rter "pelt t 


TRY IT TEN DAYS 
At Our Expense 





10 DAY FREE TRIAL COUPON—MAIL TODAY 





Ward Green Sy Dept. L911 
S82 W. s7 New York 19. NM. 

T nd TI wtll pay postman $2.98 
If not satisfied after wearing 10 « 
(Stees 48 to G $3.98 


refund 


a] waiat aeure My Height 


” poetes Sitges 78 ff a7 


| ADDRE 
* «f 29.99 t@ included 
—_— —  - 
POPULAR 
60 SCIENCE 





DOUBLE your INCOME 


Jealously Guarded Trade Secrets NOW 
Available to You 
Develop a Profitable Business of 
Your Own .. . or a Hobby 
Prepare yourself for an interesting top paying position. 
Thousands of jobs open. Silk Screen Process signs. dis COURSE 
plays. Xmas cards. toys. etc. IN GREAT DEMAND THE 
WORLD OVER. You may make enough the second week INCLUDES 
to pay for the entire course. EASY TODO... EASY TO BMS i [dga(a 
oo No education or mechanical knowledge required. AIT OF 
YQKLET with 3-color Silk Screen Processed cover and 
sent FREE. Write NOW! SUPPLIES 


CALIFORNIA SCHOOL OF SCREEN PROCESS 
Dept. P16 2710 So. Spaulding Avenue, Los Angeles 16, Caliornia 


FREE | 


25,000 books of al! publishers list- 
$2nd Annual Bargain Catalog of 320 pages. Old-time 
atest “best sellers Reference Fiction, Juvenile, 
ientific, etc. Supplving leges bra 
thousands of indi ivi idua! custom _ pend posteard today for our 
new 1947 catalog, ‘Bargains m 
THE BOOK SUPPLY COMPANY, DEPT. so 
564-566 West Monroe St. "Chicago: 6, 


BIG MONEY 
FOR YOU IN 

















BERTON PLASTICS,INC. 
19 W. 2st St., N.¥.10,N.¥ 


"WANT a pe rmanent business pro- 
DO YOU fession of your own? Learn to make 
— at ar ch supports. Earnings of 
vomen in this profession 
high as $50 to $100 weekly. Not medical or chiroy 


terms for Ve trainis r further capita 
te for free booklet 


Boston, Mass. 


ae easy > 
needed, no goods to buy. no agency. Wr 


STEPHENSON METHOD 6211 Back Bay _ 


Say You Saw 
It In Popular Science 


GUM GRIPPER ~ 


Mitelaticiae 
FALSE TEETH © 


or NO COS le. 
Lasts from 3 to 6 Months! lepsess 


New discovery makes loose dental 

plates fit snug and comfortable, or months—al most like 

having your own teeth again. For uppers and lowers. 

Easy to Apply at Home...Simply squeeze some 
“GUM GRIPPER” evenly on your denture, put plate 

in your mouth where it sets and hardens in few minutes, 

No heat—no fuss—no muss. Will] not harm any denture. 


SEND NO MONEY... 

Order a tube today, for only $1.00 (deposit with your 

ownpostman). Eachapplicationof*“GUM GRIPPER” 
guaranteed to lSst from 3 to 6 months and delight you 
completely or your money will be cheerfully refunded. 


GUM GRIPPER, INC. 
127 N. Dearborn St., Dept. 72-M,Chicago2, ll. 











ee ee 
TECHNICAL 
TRAINING 


Specialize in Electronics, Radio, 


Prepare in six or twelve months for position as Te 
n ELECTRICAL 


or 


ENGINEERING with a Machi 


P. 


Heating and Air Conditioning, or Wetting 

inician 
your B.S. Degree i 
nery or Electre 
Write for booklet. * ‘Career Bu 


w_ MILWAUKEE e-< 
5 cua of picictRng 
Sustitute of Electrotechnics 


Milwaukee, 


in three years secure 
s Major 


S. 1146 North Broadway and E. State 


PRINTING PAYS BIG 


“Make your future secure. Prepare for a highly paid 
position or a print shop of your own. Students through- 
out the world are enthusiastic in their praise of our 
training program and the personal attention given each 
student. Rush name today for free literature and sam- 
ple lesson. No salesman will call." Write Dept, P-106. 


International Scheol of Printing, Box 334, Dayton, Ohio 


Electricity, Refrigeration, 


Wis. 








WHY JOB WORRY ? 
LEARN ELECTROPLATING 


Highly paid, uncrowded, interesting business. Part or 

full time. Chromium, Nickel, Gold, Silver, etc. Send 

postcord for FREE booklet and proof. 

PLATER HYDE, Dept.S Post Office Box 176, 
National City, California 








AMAZI NG MYSTE RY 


ea : BUTTON 


epbone 





1 $2.00 
Electronic Products Company 
Saint Chartes 2, ttt. 








au alt ome cies 


lr or” in on 
LL color 


the original film 


MICKEY MOUSE 
VIEWER and 
No. 1 Film Strip... 


exciting condensed version F lémm film strip 
The Special 
Mouse Viewer and 13 
on lémm film strips, 


16 actual scenes trom 
Gitt Set in 


des the Mickey 
ndensed ver 

enes from Walt Disney's world 
ademy Award Winners! 


each strip showing 16 


tomous pictures, 3 A 


“) PLEASE SEND ME A SPECIAL GIFT SET FOR ONLY $3.95 


( PLEASE SEND mE A MICKEY MOUSE 


BRAVE LITTLE Tac 


VIEWER AND 

e” FOR ONLY $100 
REMITTANCE ENCLOSED 

AT YOUR DEALER'S. Of Dept PS-11 


CRAFTSMENS GUILD 


6916 Romoine Street, Hollywood 38, California 


t= 





| 


Could you get 
better job 
with 


BETTER 





HEARING? 


@ Do you dread those important meetings that 
could help your business progress? Do you some- 


times get in “hot water” just because you mis- 


| understood someone? Even a slight hearing im- 


pairment may be holding you back in your job. 
Atleast find out how modern science can help you. 

Write for Western Electric’s two free booklets 
that discuss hearing troubles and hearing cor- 
rection. They’re written with the authoritative 
guidance of Bell Telephone Laboratories—based 
on 64 years of experience. Easy to understand. 
Mail the coupon. 


FREE! EN 


FR EE! 9 WESTERN ELECTRIC CO., Dept. 380-J3 
195 Broadway, New York 7, N. Y. 


Please send me your informative booklets 
gation, 


no obli- 
of course. 


Name 





Address__._ —— 








FREE Details & Sam 


WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chicago 26, Dept. x-6 | 
I Gentlemen: Send Free Sample and Details to: | 
| Name l 
I Address. | 
City 
eee es meme remem ee em cee ee ee ce com em ae ee 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. . « For Pleasure and Profit! 


If you have a workshop—at home or in busi- 
mess—you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 
you can electroplate models and projects— 
you can replate worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 
sparkling coat of metal . . . Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished —equipment complete, ready for 
use. By doing a bit of work for others, your ma- 
chine can pay for itself within a week. So 
make your shop complete by getting a 
Warner Electropiater away Send 
today for FREE SAM - and illustrated 
literature. ACT AT ONCE! Mail al ar 


WARNER R ELECTRIC $0. oF oars. tt 


nie! 








State 


NOV. 
1946 





poruuar scinct CLASSIFIED OPPORTUNITIES 
PAGE 281 IN THIS ISSUE 


save time—save money 


look for 














— = BE ONE! == 


fbove all the TOP W AGE craftsmen 


stands the PLL MBER. — ad ‘ SALESMEN For CITY 
MEM tne Piuinter iw busy 4 top. wages AnD County 
Nationally Rnounflbanufacturer 


Bulld up a business of your own with Nationally 
Advertised Products bearing Underwriters’ label 
service stations, ware- 


WITHOUT PREVIOUS Sell to sct is, fac te 
LEARN IN 30 WEEKS EXPERIENCE. = codes rere Selmemeee public institutions, 


v Don’t Envy The Plumber \ 
i" 
is ~(e 2 





Get truck and bus companies, grain elevators, house 

trailers, autos, farms, homes, etc. Capable man 

UNIVERSAL PLUMBING SCHfOL can earn real money. Hstablished in 1916. Write 
\ 819 Holmes Street Kansas City, Mo. letter with detatils, age, experience, etc. 

Dept. 92-25 FYR-FYTER CO., Dayton 1, Ohio 























Get Started QUICK in DRAFTI NG | 
| Will Trein You Get a better job with more pay and pleas- 
" ant working conditions. Get into Draft- 
Until You Get « ing—where all produc start. I wi ‘ 
> t me k ne of ' , y — -* il ? , it 


GOOD PAY JOB 
Making your next Me And I'l furnish all 
show exciting! rel Talict mont + cquieme a a you s start, 
THRILL your au- | biele] & Book. Give age 
lia eee Dobe, Div. 28, Libertyville, tl. 


dience at your next 
B—l6mm screening nt iia FMENTS 
with breath snatching BULLFIGHTS-—life and limb 

feats of MOVIE STUNT MEN! SAVAGE BEASTS 

in action. Also HOLLYWOOD'S most beau- = : 


teous daughters in Glamourous Subjects. Send only : 
PHOTO ENLARGEMENTS ‘tor, 
y Se 








0c for sample film and special lists to Exciting ind less. The 
. STARLIGHT require no experter > 
Films, 1071 El Centro St., Dept. 12, Hollywood, co iny picture. Interesting : ANY 


California. PHOTO-SPHERE, Dept. S, Long Island City 3, New York SOZE 





“The Book They’re Talking About’ 


Contains over 350 illustrations, charts and notes 


For the amateur and professional! artist and sculptor. Giving detailed 
study of every part of the body. ONLY 


MALE AND FEMALE, POSED AND IN ACTION $00 


Sent in plain wrapper.) Canada send $1.2 


MAJOR BOOK CO., Dept. 54-A, 241 East Seeadoen, New York 2, N. Y. 


pi COMPRESSED AIR INSTANTLY, Anywhere®: 











ank Re ugge aly built 
sted 


valve trouble, the most 
PATENTED ur 
t ndously 


BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. S11, BUFFALO, N. Y. 





The family that plays together, stays together! Make 
pals of your children this enjoyable music-way. 


Bie es 


Pacer 
Your “gang” can have real fun making music in leisure hour 
“jam-sessions” like this. 1909 


Teo books every member of the family 
will enjoy reading, with information, sug- 
gestions, pictures and ideas to stir the 
imagination of every parent, of every fun- 
loving boy and girl! “‘Music, The Emotional 
Outlet for Youth" will be helpful to all 
parents of growing children. ‘‘Fun and 
Popularity Through Music”’ will thrill and 
inspire all who are interested in having fun, 
making friends, and winning popularity and 
honors. Get your FREE copies today from 
your friendly Conn dealer, or write Conn 
direct. No obligation. Mail coupon today! 


CONN BAND INSTRUMENT DIVISION 
Ci Rg A Bt ONL Bee be Sa a 
CONN BAND INSTRUMENT DIVISION 


C. G. Conn Ltd., 1132 Conn Bldg., Elkhart, Ind, 
Please send FREE copy of book checked below. 


“Music, The Emotional Outlet for Youth” 
|_| “Fun and Popularity Through Music” 


Name. 
a 


City = -_ 
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“ay to the attraction’ 
of P:A: 


PA. SURE IS 
GENTLE TO My 
TONGUE —NO 


means Pipe Appeal_ OTHER TOBACCO 


Women love the looks of a pipe in a man’s 
mouth. They call it ‘‘impressive’’. . .“‘smooth.”’ 
Like crisp linen, fine leather, good tweeds, a 
pipe is smart, manly, and...so comfortable! 


* = means Prince Albert 


e Insure your PIPE APPEAL by loading that pipe with 
PRINCE ALBERT. Its fine fragrance makes your pipe 
smell as good to her as it looks. And your tongue will Say 
“thanks!” for P.A.’s wonderful mildness. The real flavor 
of fine tobacco—and so gentle to your tongue. 


P.A.is swell for roll-your-owns too. Crimp cut 
clings to the paper... rolls quick, easy, and firm. 


Co. Winston Sa 


THE NATIONAL JOY SMOKE 
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A high moment in the Hayden Planetarium's sky drama (page 132) comes 
when the moon is shown growing ever larger as it nears the earth preparatory 
to exploding and sending man into oblivion. The Hayden show realistically 
foresees five ways in which celestial forces could destroy the earth. 
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covering 


third of that 


hey aren't dream cars made of plastic, 
but they have changed fundamentally—and 
for the better. Stvlists are gradually aban 
doning the whip-socket philosophy of creat 
Ime me hanic al buggies and adding seats as 
an afte rthought 
What thev are doing is to give more el 
bow, leg and head room to human beings 
within an automotive framework of inelastic 
And thev are 
compromising performance 
Phe 
zation Of Ss} 


The 


mia\ 


dimensions doing it without 


appearance or 
results are a fresh lesson in the 
ice 


new Fords are 


The, 
well lead their price class in roominess 
1947 
Ford sedan casts an oblong 
115 teet But less than a 
area can be used for the 


a case In point 


whe 1 the 


Phe 


| 
models come on the market 
shadow” 
square 


pas 





First true postwar modeis 


provide more room 
in better-designed bodies. 


gers. The rest of it is occupied by the 
motor, at least part of the transmission, 
wheels, body, bumpers, luggage compart 
ment and what the stylists call “a bushel 
basket tull of junk” behind the instrument 
panel 

Cars have a third dimension—height. Thx 
Ford measures 67 inches from the ground to 
the highest point on top That's a lot of 
space, considering the fact that a person 
loses height by the length of his thighbone 
when he sits down. Fitting in the passengers 
looks easy. 

But the stylist runs squarely into that 
block of inelastic dimensions. A car must 
have road clearance of eight to nine inches 
so the bell housing on the transmission won't 
scrape on rutted roads or angular-slope 
driveways. A frame must be accommodated, 
ind on the frame must go seats, and into the 
seats stuffing and springs for passengers’ 
posteriors 

The top of the car must have thickness 
for strength and insulation and padding 
passengers heads must be protected when 
they get bounced on rough roads. Seats can 
be only so high with relation to the top ot 
the car, or a person will knock his hat off 
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Ee ea, - ar -S — 
This quarter-size Ford, roughed ovt in clay, is in the 
“sealing bridge” that divides model inte one-inch 
squores for transfer of measurements to drawings. 


out of the car. 
under his 


whenever he climbs in or 


If the stvlist could draw a line 
problems at this tote them up 
he would be h ipp\ He can't. He also has 


that are largely 


point and 


considet clime nsions 
theoretical 

headroom. A 
foot man weighing 200 pounds will depress 
the springs of the 

providing idequate 


But a 


Passengers must have SIX 


three inches 
for 
will depress the 


That 


seat, Say 


cle arance his he id 
skinn\ six-ftooter 


springs only two inches reduces his 
cl irance 


A five-foot woman weighing 100 pounds 


Wood “seating bucks'’—full-size models—are fitted 
with hardware for testing. This 1947 Ford door 
contains a novelty that is in plain sight—but you 
can't pick it out. 


J i - ~ 


Full-size clay model in large scaling bridge. Fender 
and deck are painted out to hide 1947 designs, pre- 
pored under direction of E. T. Gregorie, Ford stylist. 


will depress the springs just enough to put 
herself at the right height behind the wheel 
for a proper line of sight over the bonnet 
of the car. But a five-foot woman uncom 
monly well-padded will sink down until sh 
barely can see through the bottom of the 
windshield 

So the stylists compromise. They assume 
that a heavy person is a tall one, a light per- 
son a short one. Automotivewise, a dumpy 
passenge r is just one of nature’s unfortunates. 

Faced with packaging the passengers in 
space that makes a Pullman compartment 
look like Grand Central Station, the stylists 


Feminine feet e the four-inch span between 
experimental wood-faced brake pedal and acceler- 
ator. Girls test the controls and appointments of 
new models; men are too busy to do it. 
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rest is clay modeled on a wooden frame and 
painted for full effect. “Chrome’’ is silver foil. 


hit on an average legroom in both the front 
That’s fine until a six 
footer behind the wheel shoves his adjust 


and the rear seats 


able seat as far back as he can get it. Then 
a six-footer in the rear seat doesn’t have room 
to stretch his legs 

Nonetheless, next year’s cars will be bigger 
and roomier without lengthening the wheel 
base Che stvlists do that bv inere asing the 
Where aS 


at one time the snout of the engine was at 


“overhang” on the front and rear 


the median line of the front wheels, today 
most engines rest immediately over the axl 
rhe baggage and spare-wheel compartment 


Rear seats are getting wider as a result of being 
shifted ahead of rear wheels, allowing use of full 
width of car, This mockup of a rear seat shows 
ample leg room and wide, deep windows. 





In tooling up, full-scale blackboard drawings 
must be transposed to engineering drawings. 
later, dies for stampings are made. 


extends far bevond the rear axk The addi 
tional room increases the length of the pas- 
sengel! space 

At the same time, bodies are widening 
and with them the seats. The stylists achieve 
that by absorbing most, or all, of the fenders 
into the body The exterior result is a 
squaring-off of the car’s lines and more room. 
But it could not have been accomplished in 
the rear seat against the encroachment of the 
wheel housings unless something else had 
been combined with it 

Up front, the 
and transmission housing used to be shut 


engine, clutch assemblv 


Three average-sized persons must be able to sit 
side by side in the front seot. Ford artist has 
blanked out the instrument panel, a company 
secret at this stage of the game. 


NOV 
1946 69 





<r ee ne 





i RTE ATS 
ae ee fat ¥ 








Proper packaging means precise measurements. Allowable variation in most dimensions that control 
—- surfaces is only 0.1 inch. In this drawing, average distances are given for the dimensions thot 


lepend upon the position of the adjustable front seat. 


a\ iv m tront ) e hrew ill ind under the Thy windshie ld must be dee p enough ror 


floor boards N hie passenger space juts i driver to see an overhead traffic light 
forw ird, and the s parating partitions bulge vet shallow enough to retain the car's 
in ird to ccommodate the mac hinerv thetic ippe al The hood must be hig 
This bulge is the hump that separates the enough for stvle and vet low enough for a 
accelerator pedal and the footroom on the — person to see the road a few feet in front of 
right-hand sick his bumper. The rear window must flow into 
By thus robbing the room formerly al- the rakish lines of roof and cowl, and vet 
Jotted to the car's machinery, designers can — be set at an angle to permit a clear rear view 
move both the front and rear seats farther with the mirror 
forward As a happy by product, the rear- 
nyo i. smoother ride be- 
ire cradled between the front It has taken the automobile industrv a long 


rear springs rather than being seated time to come around to a consideration of 


Comfort vs. Chrome 


almost directly above the rear spring the passenge! For vears looks were everv- 
In reshuffling the entrails of the automo- thing. Chrome sold better than comfort 
bile, the stvlists have been beset by the prob- The stvlists did some cheating Chev hid 
lem of lowering height. Sales de partments the discrepancy in width between the lip 
ke p demanding lower silhouettes. The ma- of the back-seat cushion and the backrest by 
chinery has to go somewhere as the roof installing wedge-shaped armrests, tapered 
comes down and the Hoor goes down with it trom tront to rea 
So, in many cars, a tunnel, or ridge, to house Thev exaggerated the “jackknife” in the 
th. propell ift leading to the differential seats—the degree of slope trom the front of 
has to be built into the Hoor. the cushion to the backrest. This prov ided 
: atin idditional headroom and permitted shrink 
Pillars Are Shrinking ing the over-all he ight ot the car, but it also 
Safety is another thing the designer has imposed an uncomfortable amount of the 
to « onside r ith pure k iWving his passengers The passe nvers we ight on his le gs 
villars holding up the front of the root must By Signing that did not consider the pack- 
gh to resist the impact if the aging of passengers led to mistakes. One 
wutomobil verturns ind vet narrow manufacturer tilted his windshield an extra 
enough to eliminate blind spots Pillars will two de grees tor looks and received thou- 
be smaller next year. In some experimental — sands of protests—at that angle it was a per- 
cars they have disappeared altogether. fect mirror for the lighted dials on the instru- 
Curved windshields are stressed to act as ment panel. Another put the front-seat ash 
supports for the roof trays at the ends of the instrument panel and 


t 
i 
hy strong enou 
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Caes are lower, but extra-large wheels will be avail- 
able for high-center roads. Other trends: larger 
windows, engine farther forward. 


spewed ashes over the passengers when the 
forward ventilation wings were opened 
The Marmons and Auburns of the late 
1920s had high cowls that were a delight 
to the eye but a pain in the neck to a man 
trving to see out. For vears some cowl venti 
lators didn't ventilate 
didn't understand the principles of air flow. 
It took more years to put flush-type controls 
on the instrument panel so a person wouldn't 


because designers 


ram his head into a projection in a sudden 
stop. They still haven't done anything reall) 
constructive about reducing the glare of an 
oncoming car’s headlights. 


Inexpensive Innovation 


The industry worries over minor innova- 
tions. An engineer for one of the major 
companies approached Detroit’s unredeemed 
heretic, William B. Stout, the other day to 
ask about an electric push-button 
opener that he had put on an experimental 


de or 


car. 

“What did the research on that thing cost 
you?” asked Stout’s visitor. Stout tried to 
keep a straight face. 

“You know those buzzer locks they put on 
apartment-house doors that are opened by 
pressing a button?” he asked. “You can get 
one like the one on my car at any hardware 
store. It'll cost you 75 cents.” 

Some of Detroit’s independent stylists in- 
sist that the plague of the industry has been 
a deliberate lack of imagination—that auto- 
would be built differently if it 
for the twin deterrents of inertia 


mobiles 
weren't 





While talking with PSM reporter, designer Rob- 
ert E. Bingman doodled these sketches to show 
seat space gained by placing engine in rear. 


But they know that the twin neces- 
vital 


and fear 


sities of sales and manufacturing are 
in this blue-chip business where no mis- 
takes can be 

rhe fixed 
sketches are made of proposed models. One- 
tenth check 


dimensions and Then an ap- 
proved drawing is made from which a wood 


small. 


stvling process is Rough 
] 


scale drawings are made to 


proportions, 
working department makes a quarter-size 
wood frame. Sculptors cover the frame with 
When the 
as a parked 


clay and establish the contours. 
model is painted it looks as real 
cal 
The 
model. Final changes are made 
tours and then offsets are taken to be trans- 
posed back onto an original full-size draw- 
After new drawings are made they are 


routine is repeated in a full-scale 


in the con- 


Ing. 
ready for the engineering divisions, which 
tool up for production. 


Planning for the Passenger 


Critics of the system sav the process ought 
to start with the passenger seats. Robert E. 
Bingman, one of the independent stylists, 
recalls wryly that it took him three years to 
argue one of the major manufacturers into 


dropping an armrest low enough for com 
fort. 

Stout has built a frameless car that has 
a top three inches lower than a Chevrolet's 
and more ground clearance, and yet has 
five inches more headroom. (PSM, July 46, 


p. 84.) Its “shadow” is exactly that of a 
Ford, but it contains a third more passenge1 
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space. Stout achieved this by switching his shudders as a horrible example of departing 
engine to the rear, robbing his luggage com- _from the trend, notwithstanding the fact that 
partment of space and completely absorb- the new (and successful) Studebaker uses 


g the fenders the body. the same principles. 
gg eee 7 ea rt Gong + SOIENCES a ‘But rt. iat attitude 


advance of his time. It seems is changing. For a major por- 


inevitable that the rear engine ‘Stee  — ae tion of the buying public, 
presently will become stand- = . that- means the attitude of 
ard in the industry. Pancake , the bigger manutacturers is 
engines may speed the change. changing. And give the small, 

The rugged individualists ® less inhibited companies 
in design make out a good . credit. They help nudge the 


case tor themselves. But so ' > industry along. 

do the conservatives ’ Behind the locked doors 
They sav that if the manu- of every company’s styling 

facturers departed from what section are designs of vester- 

is known nebulously as the ; vear that never saw the light 

of dav. They were ahead of 


“trend.” thev might lose their —— 
- TH VER: li 
E COVER: Under @ seating the trend. Some of them are 


shirts. In Detroit the Chrysler ieiden, Ged Condes ave Out 
Airflow which appeared in on clay mockup of a new being dusted off now by styl- 
1934 is still referred to with model. Painting by Ray Pioch. ists looking toward 1948. 


WHAT DO YOU WAVE TY YOUR MEW CAR? 


HERE is your chance to express your preferences in styling and design. First, 
read the foregoing article to understand the limitations under which the de- 
signers work. Then check questionnaire below, sign, and mail to: Automobile 


— Design Editor, Popular Science Monthly, 353 Fourth Ave., New York 10, N. Y. oo 


What do you like best about the design of your Would you favor eliminating the posts support- 
present car? ing the top in front at the expense of some struc- 
tural strength? Yes No 

Would you favor a driver's seat that was adjust- 
able up and down? Yes No 

Do you have difficulty in parking and backing 
cars of current design? Yes No If you 
have answered “Yes,” is this because of bad visi- 
bility , too much overhang , or too great 
© turning radius ? 

Do you favor more ornamentation (chrome radi- 
ator grills, etc.) and less accent on seating ar- 
rangements? Yes No 

Would you favor safety belts, like those in 
planes, as standard equipment? Yes No 

Would you want washable, interchangeable 
summer and winter upholstery that zipped on to 
the seats? Yes No 

Would you pay extra for hydraulically or elec- 
trically operated windows? Yes No 

Would you buy ao car with a much shorter 
wheelbase, such as some European models, if it 
were less comfortable? Yes No 

How many years have you been driving? 

What make of car do you own? 
lis type Year of manufacture 


Whot do you dislike most about the design of 
your present car? 


Do you want wider seats? Yes No 

Do you want more shoulder room? Yes 
No Headroom? Yes No Legroom? 
Yes No 

Would you poy extra for polarized headlights 
and windshields that reduce the glare of oncom- 
ing headlights? Yes No 

Do you want more door entrance clearance? 
Yes No 

Would you like windshield and windows bigger 
to afford more vision? Yes No 

Is the instrument and control grouping on cur- 
rent cars satisfactory? Yes No 

Would you favor putting the engine in the rear 
if it gave more seat room? Yes No 

Do you want a greater over-all height in your 
car? Yes No A lower over-all height? Your name 
Yes Ne 

Do you regard the rear seat in a sedon only as 


How many miles has it been driven? 


Street address 
on “occasional” seat? Yes No 


Are current car speeds fast enough to satisfy 
you? Yes No City 
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TYING ‘ BRIDGE DOWN 








New York's graceful White- 
stone suspension bridge is be- 
ing reinforced again to re- 
duce its swaying. The span is 
shown at the right before the 
heavy steel girders were riv- 
eted to both sides of the 
widened roadway from tower 
to tower, as shown in the il- 
lustration above, at right. 
Workmen above are pictured 
during the trussing job. Work 
is to be completed this fall, 
but a new paint job may have 
to wait for spring; winter 
winds make work on the 
bridge too dangerous. 


( N WINDY days and during periods of 
heavy traffic, Whitestone 
bridge, which links New 


gan to reveal 


suspension 
York City’s Bronx 
and Quer nis, be a sway with a 
as 14 inches shortly 
1939. The bridge, 
was pronounced sate, One 
month after the Tacoma Narrows bridge, a 
similar structure, collapsed into Puget Sound 
on a windy day in 1940, however, steel cable 


installed on Whitestone’s towers 


rise and fall of as much 


after it was finished in 


nevertheless, 


stays were 





, 
5” 
i 
,*2 


‘9 va 


to stiffen the 
was built to carry 


span. Originally the bridge 
two lanes of traffic each 
way. But soon the roadway was found to be 
Now the pe destrian walks have 
traffic 


however 


In idequate . 


been eliminated and two more lanes 


added load 


oscillation, and the 


ope ned up The 
igain accentuated the 
new network of reinforcing girders was or- 
dered. The 2,300-foot bridge was chosen by 
the American Institute of Steel Construction 
as the most beautiful finished in 1939. 
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PERPETUAL MOTION? 


Mystery Drinking Bird, new scientific toy, comes close. 


1. This little gloss bird just drinks land drinks and 
drinks—nearest thing yet to perpetual motion. Insert 
shows division of head and body into compart- 
ments connected only by glass tube. Body is filled 
with liquid methyl chloride. To start the “Mystery 
Drinking Bird" on his spree, head is pushed 
into water. Capillary action wets entire head-cover. 


3. When bird has tipped all the way over, liquid 
seal in tube is broken and vapor in body can flow 
into the head. This equalizes pressure so that liquid 
methyl chloride runs back into the body, pulling 
bird's thoroughly soaked head out of water. The 
bird drinks whisky faster than water, since alcohol 
evaporates more quickly. 
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2. Methyl chloride vapor that had risen through 
tube to head has been condensed by cooling effect 
of evaporation of moisture in cloth head-cover. 
Condensation lowers vapor pressure in head and 
greater pressure of vapor in lower compartment 
forces liquid up through tube into head and beak. 
This tips bird forward to drink. 


4. Flow of liquid into tail has brought the bird 
upright. Now water picked up by his head cover- 
ing is evaporating again and soon he'll take an- 
other drink—and keep on as long as there is liquid 
in the glass. A fan turned on the bird speeds up 
evaporation—and drinking. The same principle will 
be used in a clock and a toy motor boat. 





\EW W 
Finding 


OES more mineral wealth lie hidden in 
the rugged northern 
Canada? Using a Bell helicopter and a mag- 
netic detector, Hans Lundberg is finding 
out. In two hours, one of his best surveys 
covered ground it had taken 180 days to 
go over on foot 
Lundberg uses his own invention, a “mag- 


wilderness of 


netometer,” similar in principle to the U. S. 
Navy's Magnetic Airborne Detection (PSM, 
Aug. “46, p. 128). Magnetic sources in the 
earth are registered on an electronic recorder 
as the helicopter flies along a previously 
plotted course. Wheh ore is indicated, a 
white marker is dropped and rock samples 
are later callected there. Normally, an area 
two miles square is covered in a single survey. 

The helicopter can land on muskeg, water, 
With floats 


one-eighth-inch ice. 


as above) it can 
drop safely on This 
winter Lundberg will put skis on it for 
work in northern Ontario. 


ice and snow. 


Science is providing new tools and 
new methods to help man find out 
more about his world. The reports on 
this and the next two pages reveal 
how experts are letting their heads 
Me 
derness for mineral wealth, mapping 
soil creas quickly and easily, and 


prospecting for oil under the seo. 


Equipment in helicopter's nose includes (top to bot- 
tom) pickup, recorder, distributor and amplifier. 
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NEW WAYS 
of FINDING 
THINGS 


— = 


Upper right: District conservation expert filling 
in soil ond slope data on an aerial map after 
studying the area on the ground. Above: After 
the various types of soil have been noted and their 
areas outlined, the various pieces ore cut apart 
along the outlines like a jigsow puzzle. Right: Each 
piece or group of pieces is then weighed in a 
sensitive balance and the result compored to the 
weight of the map of the entire section, whose 
area is known. The resulting ratio gives the crea 
of the piece of land being measured. 


where? 


| Po much of what kind of land, 
That's the question the Soil Conserva- 
inswer in laying out farm 
Once 


ous measurement with tape and transit, fol- 


tion Service must 


conservation plans that meant labori- 
by equally lengthy mathematical 
computations. Now, in the Milwaukee 
office of the Soil Conservation Service, the 
job is done with an aerial camera and a pair 
And it is handled in a fraction of 
and labor formerly required. 


lowed 


ol scales 
the time 
Ac rial maps of many tarm reqgions, each 
covering two and one half square mile sona 
scale of four inches to the mile, already exist. 
When farmers Soil 
tion District 
n the air picture the various kinds of 
oil, amount of erosion and degree of slope. 
Then he 
ered by 
Here comes the 


the tire 


OrealilZze i ( onserTrva- 


in expe rt goes over it on foot, 


noting ¢ 


outlines on the map the area cov- 


Cul h ct ndition 


tricky 
consuming job figuring the 


ch of these i vular pieces. the 


icTeaue ( 


16 


whole section sheet is weighed on a delicate 
balance and its total area measured by calcu- 
lations based on its circumference. Each 
outlined segment is then cut out and put 
with the others of its type, and the indi- 
vidual The 
each soil condition can now be figured by a 
simple ratio: The area of the type will be to 
the area of the whole as the weight of the 
various pieces of map showing this type is 
to the weight of the whole map. The area 
of any individual segment can of course be 


groups are weighed. area of 


found by weighing it separately. 

Soil consider the 
weight method not only qui ker but more 
does 


Conservation experts 


accurate The allowance for error 


eed one-half of one percent. 


not ex 





I? THERE oil under the sea? American 
geologists are determined to find out. 
Using the latest diving techniques and radar, 
Standard Oil Company of New Jersey tech- 
nicians are now exploring the ocean's bed. 

Scene of this submarine prospecting Is a 
2,000-square mile area in the northwestern 
Bahamas, out in the Atlantic opposite the 
end of Florida. Gravity meters are used to 


study the rocks underlving the sea to deter- 


mine whether thev are an oil-bearing tvpe. 
The meters, together with an operator, are 
lowered to the ocean floor in a two-ton div- 
ing chamber. The depth in most places is 
less than 20 feet. 

The prospecting crew of 20 men live 
afloat for six weeks on their radar-equipped 
ship then return to their West End Island 
base to rest and go over their data. When 
they are at sea, radar allows them to plot 
their position accurately. If they find signs 
of oil, overwater rigs for drilling tests 
will be erected. 


NEW WAYS 
of FINDING 
THINGS 








At top: Radar targets like this enable the undere 
sea prospectors to plot their position accurately, 
The position of the targets is known, and when they 
cre picked up on the radar screen of the search 
vessel their bearings provide a fix. 

Above: The |12-foot Stanba, veteran of the antie 
submarine patro!, is now the prospecting ship. The 
two-ton diving chamber is hoisted up at the sterng 

Left: Looking down into the diving chamber oftef 
a trip to the bottom. The gravity meter beside the 
operator determines the type of rock under the 
sea by measuring variations in the gull of gravity. 

Below: In especially shallow areas the prospectors 
use this shallow-draft airboat. With an airplane 
motor and rudder, it can operate in less than six 
inches of water. 
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Current from electro-cello is divided into Cantilever aluminum “he 
three frequency groups: 40-300, 300-3,000, bridge bends under 
and 3,000-14,000 cycles. A separate loud- = string vibrations, trans- 
speaker turns each group into sound. mits pressure to crystals. 


Electric Cello Needs No Sound Box 


Tiny crystals replace the traditional wooden sound 
box in a new electrical cello. A musician plays it in the 
usual way, but produces more sound with less effort— 
and over a wider tone range. 

rhe vibration of the strings distorts crystals attached 
beneath. As these alternately expand and contract they 
produce a variabk voltage current. Amplified, this is 
transformed into sound by loudspeakers. 

The new instrument wak invented by Dr. Hugo 
Benioff, California Institute of Technology seismologist. 
He says that both cellos and seismographs deal with 
vibrations—one type fast, the other slow. 


Fifteen-Pound Piano Fits Into Suitcase 


Tue suitcase piano, shown at right with inventor 
Harold B. Rhodes, has only 150 parts and weighs but 15 
pounds. Designed to be taken to the bedside of wound- 
ed veterans to encourage them to exercise injured 
muscles by plaving, it is now in civilian production. 

Aluminum replaces wood, the three-octave keyboard 
is plastic and the one-piece lid is molded Fiberglas. The 
hammers, shown below, strike special alloy rods, below 
right, instead of the usual strings. The rods never get 
out of tune. The price will be about $75. 

Ex-GI Rhodes made his first model with scrap from 

B-17. He also developed a short-cut method, dis- 
regarding scales and exercises, to teach convalescent 
soldiers to play tunes in three weeks. 


POPULAR 
80 SCIENCE 


Dr. Benioff plays his invention. Heavily 
built of maple to confine vibration to 
strings, instrument weighs 25 pounds. 





Electric “Slingshot 
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Quarter-mile-long electric motor 
cuts take-off run 85 percent. 


By GEORGE H. WALTZ, JR. 
LECTRIC “slingshots” soon be 
launching sky liners 
from postage-stamp airfields and roof-top 
city airports. at naval 
airports can now get airplanes as large as 
B-17s and B-24s into the air in a few seconds 
with take-off runs of less than 500 feet. And 
they do it so smoothly that passengers zoom 
to 120 m.p.h. in that distance with no more 
discomfort than if they were home in bed 
with their feet in the air! 

The “electropult,” as the 
catapult has been dubbed by the Westing- 
house Electric Corporation, which devel- 
oped it for the Navy, is a flat electric motor 
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giant passengel 


Two such devices 


new electric 
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At left, Navy mechanics 
bridle a fighter to the 
shuttle car that will 
launch the plane. The 
hold-down unit is being 
attached at rear. This 
will break when plane 
takes off. Below, track 
on which car travels. 
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Photos by Westinghouse 


more than a quarter of a mile long. Instead 
of rotating, the moving part—an 
airplane launching car—streaks down a 
tracklike runway (the flat motor’s stationary 
part) to boost a plane into the air in less 
than a sixth of its normal take-off run. 
When a plane is to be launched it is 
hitched to the motor’s launching car with a 
conventional catapult bridle, and restrained 
propel 


motor’s 


from moving forward until the mo- 
a standard hold-back and release 
cable. Both are regulation gear used in all 
types of catapult When the 


ylane’s engines have been brought up to 
] | 


ment by 
launchings. 
their full power, a surge of electric current 


is fed to the flat motor. The initial forward 
electromotive thrust of the launching cal 
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The launching car contains the coils and 
steel cores ordinarily found in the stotor 
of an induction motor. Bit in front holds 
wire bridle that hooks under plane's wings. 


The underside of the shuttle car. The rows of 
brushes outside the wheels are the insulated col- 
lectors thot pick up the current. The grillwork 
down the center is the primary core. 


MASTER CONTROL STAND TO 
CLOSE AC CIRCUIT TO 
PRIMARY WINDINGS IN 
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Drawing by STEWART ROUSE 


This 1,100-hp. Pratt & Whitney aircraft engine is 
the original power source, driving the DC genera- 
tor at the right. The propeller is only used to suck 
in the cir that keeps the engine cool. 
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The DC motor, foreground, is linked to the huge 
AC generator in the background. Out of sight 
along the same shoft is a 24-ton steel flywheel. 





This tunnel runs from the underground generator 
room to beneath the track. Bus bars along left wall 
carry power to track; below them are control cables. 


breaks the hold-back device, and the plane, 
under the power of its own engines plus the 
acceleration of the electropult, starts its 


high-speed take-off run. Seaplanes are 


mounted directly on the car; landplanes and 
amphibians roll on their own wheels and are 


PLANE IS 
gy AIRBORNE 
‘4 


towed by the car. When flving speed 1S 
reached, the launching car automaticall) 
slows down, the catapult bridle drops off, 
and the plane takes to the air. 

Electrically, the electropult is a 440-foot- 
diameter induction motor turned inside out, 
opened up, and flattened out. The motor’s 
secondary core and squirrel-cage windings 
form the flat 1,382-foot tracklike runway 
mounted in a concrete trench flush with the 
ground. The moving shuttle car contains 
the motor’s primary core and windings. As 
in all induction motors, power fed into the 
car’s primary windings induces a current 
in the track’s core and windings and devel- 
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APPLYING THE PRINCIPLE 
OF AN INDUCTION MOTOR 
TO HORIZONTAL PROPULSION 








ROTATING SECONDARY 
BECOMES TRACK 4 
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ops the necessary electromotive force to 
drive the car forward 
The 12-by-34-foot launching turtl 


on |S wheels that roll on two sets of doubk 


rick s 


rails rails prevent the car from 
lifting beneath the runway. 


Contact shoes pick up the current for the 


uppel 
concealed 
primary windings from copper collector 
rails that are 
The track, 
a little 


to two main parts. The 


also under the runway. 


made up of 76 sections, each 
than 18 feet long. 
first 
track is designed to provide 
electrical resistance of 


is divided in- 
1.000 teet of 


acceleration. 


more 


In this portion, the 
the secondary windings is progressively 
dec rease d 1 his 
go progressively faster af it moves down the 
track. The 382 feet, 
slowing the car down after take-off, has high- 


braked 


connec- 


makes the car (primary) 


remaining designed for 


resistance windings. The car is 
electrically by reversing the 
tions to its primary windings 
a driving force in the 
When the car has slowed down 
rent fed to the windings brings it to a 
entire braking system is operated 


powel 
This dev elops 
opposite direction 


direct cur- 


stop. The 
automatically by electric relays mounted at 
intervals along the track 

The designer of the 


ran imto 


electropult’s track 
mechanical as well as electrical 
\ metal structure 1,382 feet long 
is sensitive to the weather; it expands and 
contracts like the mercury in a thermometer. 
Such temperament allowed for by 
anchoring the track only at 
permitting the ends to slide in 
supporting beams. During the 
normal day, the track expands and contracts 
as four inches at each end. Varia- 
tions in the level of the track are compen- 
sated for by adjusting screw jacks under the 


problems 


was 
14s center and 
or out on 
course of a 


as much 


supporting beams. 
Because of the tremendous power needed 
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FIXED PRIMARY CORE 
BECOMES CATAPULT CAR 
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underground 
The chain of 
events is reminiscent of Rube 
Goldberg's ideas. A 1,100-horsepower radial, 
air-cooled — aircraft prime 
mover and drives a direct-current generator 
that is wired to a direct-current motor. This 
in turn, drives an alternating-current 
generator and a 24-ton steel flywheel. The 
heavy flywheel provides a means of storing 
potential energy. In operation, power devel- 
oped by the engine-generator unit is used 
to bring the flywheel unit up to its full speed 
of 1,700 r.p.m. This takes about seven min- 
utes. When the launching signal is given, the 
in the spinning flywheel is 


during a launching, a unique 
power unit had to be devised. 
some ot 


engine is the 


motor, 


energy stored 
used to drive the alternating-current genera- 
tor and supply the burst of electric power 
needed to send the launching car speeding 
down the track. Such a_ flywheel-power 
arrangement makes it possible to get the 
12,000 kilowatts of electrical power (ap- 
proximately 15.000 horsepower ) 
during the few seconds of 
1,100 horsepower gasoline engine. 

Four skilled 
put the electropult through its paces. 
ground to observe 


needed 
a launching from 
a single 
needed to 
Two 


technicians are 


abov Cc 
to operate 


men are located 
the launching and 
switches in case something goes wrong. One, 
the launching officer, is at the head of the 
runway and the second is stationed at the 
halfway mark. The other two are in the 
underground power station—one to operate 
the aircraft-engine controls and the other 
the switches for the electrical system. It is 
the man at the main electrical panel who 
actually throws the switch to send the plane 
on its way when he receives the signal from 
the launching officer at the runway. He 
also calculates the actual point of take-off 
for the airplane from its known weight and 
standard take-off speed, and sets up the 


emergency 








Naval officer gives take-off signal. Run will be 
320 feet instead of 2,000 feet usually needed. 
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electrical relay system for that particular 
take-off condition by adjusting a dial on a 
distance-selector drum. Once this has been 
done, the relays spaced along the track 
automatically reverse the power at the 
proper moment to slow the car down, free 
the plane, and then apply direct current 
to bring the car to a stop. However, if the 
automatic electrical system should by any 
chance fail, the car can be stopped with 
hand switches on the above-ground 
control boxes along the runway. 

The launching car does not jump when 
the main switch is thrown to feed the power 
to the electropult. Instead it waits for the 
power to be built up. This takes about one 
quarter of a second. The flat motor then 
develops enough force to break the hold- 
down unit and allow the car and plane to 
start the take-off run. Hence, no great 
starting jerk is felt by pilot or passengers. 

M. F. Jones, the engineer who designed 


two 


fs 
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The bridle drops to the ground an instant before 
the P-80 jet fighter becomes airborne at 116 m.p.h. 
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the equipment, sees many future possibilities 
for the Westinghouse electropult. It makes 
feasible such things as floating airports for 
refueling planes at sea; barge-type airports 
for waterfront cities; mid-city airports ele- 
vated above buildings; and the use of small 
airports by large, high-speed planes. 

Right now, he is considering the possibili- 
ties of using the electropult in reverse as a 
means of shortening an airplane’s landing 
run. The system would consist of fitting the 
shuttle car with an arresting cable that could 
be engaged by the arresting hook on the 
plane. As the plane flies in over the end of 
the runway, the car would be accelerated 
to match the speed of the plane and then 
electrically slowed down after hook and 
arresting gear had become engaged. With 
such a system, landings could be made well 
within the length of the track. Any plane, 
then, that could be launched by the electro- 
pult could be landed by it. 





The unconventional Aristocraft, 
with a pusher propeller mounted 
on the tail, has been announced 
by Waco Aircraft as its twenty- 
fifth anniversary model. The tail 
propeller, designed to free the 
plone from slipstream drag, is 
driven via an extended shaft by a 
215-hp. Franklin engine in the nose. 
The propeller can be reversed for 
ground operation. Seating four, 
the plane has simplified controls 
and retractable tricycle gear. 




















This eight-element, square- 
loop antenna broadcasts 
PTM., Its radiation pattern is 
like @ thin horizontal plate. 


C ON 


O AM and FM 


casting has 


a new 
added—PTM, 
transmitting eight o1 
more different programs at one time on one 
traffic 


been 
time modulation. By 


frequency, it may help solve the 
problem in the radio spectrum. 

PTM was developed to meet the need for 
broadcasts into the ultra- 


between 300 and 


crowding more 
high-frequency 
3.000 


relatively 


range 
These 
immune to fading and static, but 
travel only along a line of sight, limiting 
reception to the horizon of the transmitter. 
A high building or hill blocks off the 
behind it Hence, 
broadcast from the highest point in the area 
Since only one UHF 
broadcasting is sharply restricted. 
Developed by International Telephone 


megacvcles. microwaves are 


region 
microwaves 


antenna can go there, 
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kind of broad- 


pulse 


should be 


and Telegraph Corp. engineers to solve this 
problem, PTM is a completely different 
method of broadcasting. Instead of 
continuous waves of varying amplitude, like 
AM, or of varying frequency, like FM, it 
chops a constant-amplitude, constant-fre- 
quency wave into pulses. Variation in the 
spacing of these pulses modulates the signal. 

To transmit several programs on one PTM 
(multiplexing), the individual pulses 
mixed together. Thus, for an 
eight-broadcast system, succeeding pulses 
are unrelated, but every eighth one belongs 
to the program. The receiver un- 
scrambles the pulses by time-delay circuits, 
and the push of a button selects a program. 
The sound from the loudspeaker is inter- 
mittent, but it comes and goes so quickly— 
24,000 times a second—that it sounds con- 


using 


wave 
are simply 


same 





tinuous, just as interrupted images on a 
movie screen look continuous. 

An experimental PTM station in New 
York City broadcasts on 930 megacycles, 
using a stacked, square-loop antenna. This 
radiates horizontal, pancakelike beams that 
lose little power to the sky. As many as 16 
high-fidelity broadcasts are possible, and 
several hundred radiotelegraph messages 
can be handled at once. 

Since PTM uses its own unique modula- 
tion system, listeners need special receivers. 
PTM sets have two main advantages: fixed 
frequency, needing no complicated tuning 
devices, and a directional, high-gain antenna 
permanently aimed at the single sending 
station. Tonal quality and cost of the sets 
are about the same as those of a high-quality 
AM or FM receiver. 


PTM is received by this fixed- 
direction parabolic antenna, with 
o half-wave dipole and reflector 
dipole at its focus. 


Eventually, if crowding of the air waves 
continues to increase, eight entertainment 
programs may be broadcast by one PTM 
station. For the present, however, the diffi- 
culty of replacing millions of home radios 
makes such a use of PTM unlikely. Many 
other applications are likely to come sooner. 
The Signal Corps, for which PTM wes 
originally developed, uses it in field com- 
munications (PSM, January, “46, p. 188). 
Cities could make all municipal broadcasts 
from one PTM station. Firms that telephone 
recorded music to restaurants could use a 
single PTM station to offer eight choices. 
Business and market news might go out 
over PTM, and press associations could use 
it for teletype and radiophoto services. All 
these varied types of transmission have been 
successfully demonstrated. 
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Crowd Counter. De- 
vised in Britain to prevent 
the overcrowding of sports 
automatic gate 
entries 


arenas, an 
( he ‘ ke 1 
wherever turnstiles are used. 
When 
the counter in alarm 
bell. The model in the photo 
includes left to right) 
miniature turnstiles, control 
panel with 
behind _ it, 
ind the power supply unit. 
the de- 


vice handles up to 33 turn- 


will count 


capacity Is reached, 


rings 


ind indicator 
counting unit 
In its original form 


stiles, showing at all times 


the exact admission total. 


RDX at Work. Too 
powerful for direct use in 
blasting, the war-tried ex- 
plosive RDX has been put 
to work in the “Big Inch” 
dynamite detonating cap. 


The 


ire not 


caps, L's inches long, 


sensitive to impact, 
is is indicated by the two 
shown; a 10-pound weight 
squ ished the damaged one 
without setting it off. At far 
right, a technician examines 
fused dynamite with a cap 


buried in it. 








Tilting Trailer. Eliminating the need 
for hoisting tractors and other slow-moving 
iboard for long hauls, the bed of 


mac hines 
this low-deck 
load ( 
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to let the 
power. 


tilts down 
under its 


trailer 


me aboard own 





When the load passes the midpoint of the 
trailer, its weight forces the bed to a hori- 
zontal position, and a metal catch holds the 
bed firmly in place. It is made by the 
Fruehauf Trailer Co., of Los Angeles. 








EFORE the 92-ton Lockheed Constitu- 

tion (PSM, Oct. 46, p. 75) first took to 
the air it had “flown” 1,000 hours—in a 
second-floor laboratory at Burbank, Calif. 

Time and again a mockup of the monste1 
craft was put through every conceivable 
fiying maneuver under all possible simulated 
conditions of and altitude. Each 
working part and instrument was tested and 
checked, retested and rechecked. And when, 
after three years of assembly and experi 
mentation, the Navy's XR60 was _ finally 
poised for its sky debut, its engineers had 
a fairly reliable picture of how it would 
behave in actual flight. 

In the last two vears, the earth-bound 
Constitution “took off’ and “landed” 5,000 
times. Its controlling hydraulic mechanisms 
with their 25 miles of lines, 115 pumps and 
151 AC motors, ran through 500,000 cycles. 
The XR60’s brakes underwent tests at tem- 
peratures from -65 to 165 degrees F. in 
approximating conditions from 
tropical. Its locks were packed in dry ice 
to determine whether they would open and 
close instan'ly under the most adverse con- 
ditions. Then they were shot through with 
mud and dust and sent through the same 


weather 


polar to 


paces. 

The tubing, fittings and other integral 
parts of the transport’s vital one-shot lubri- 
cating system would be subjected to an 
internal pressure of 3,000 pounds in normal 


flight. In the laboratory’s bursting chamber, 


however, they were given 12,000-pound 


jolts of pressure. For double assurance, the 


system as a unit was put through many 
4.500-pound pressure tests. 

The fueling layout, too, was taken over 
all the jumps before it was installed in the 
XR60. Quantities of various 
pressures were forced through the same 
number of bends, climbs and drops as are 
found in the prototype’s gasoline lines. On 
the Constitution, gas can be pumped from 
any tank to any engine, but pressure at the 
carburetors must always remain constant. 
Such _ pressures only be obtained 
safely by countless trials on the mockup. 

Four independent electrical circuits sup- 
ply the multitude of motors operating the 
Constitution’s hydraulic system. If a circuit 
fails, another automatically picks up the 
load. These life lines had to be tried and 
retried. 

The craft’s hydraulic and electrical sys- 
tems have as many as three sets of alternate 
controls to take over 


gasoline at 


could 


In case one goes out. 


The 10-wheeled landing gear, for example, 


can, be let down hydraulically, electrically 
or manually. Three separate hydraulic sys- 
tems are available for operating the eleva- 
tors, two for the rudder and two for the 
ailerons. All these had to pass rigid inspec- 
tion in the laboratory runs. 

When they operated the mockup on its 
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35-minute laboratory runs, the pilot and co- 
pilot wre surrounded by instrument panels 
identical with those in the Constitution's 
operating cabin. To save laboratory space, 
however, this compartment faced the rear of 


LANDING GEAR oe Saas 


CONTROL 


VARIOUS PARTS ARE 

TORN DOWN AND 6) 

FOR WEAR FROM TIME TO 
SIZE OF PINS 

BEARINGS AND THEIR 
COMPOSITION DETERMINED 
ACCORDING TO RESULTS OF 


POPULAR 
90 science 


3.500 LBS. AND WOULD 
DO A LOT OF DAMAGE 
DROPPING TO DOWN 
POSITION OUT OF 


the model and the pilots looked out 6m 
landing gear, ailerons, rudder, elevators a 
the various hydraulic and electrical mecha- 
nisms shown in the accompanying illustration. 
For each 45 pounds of pressure needed 


ODOMETERS REGISTER CYCLES 
OF INDIVIDUAL MECHANISMS 
PHOTO RECORDS 


MANUAL CONTROL 
s KEPT FOR REFERENCE 


MOUNTED IN PLANE 
TO BE USED BY FLIGHT 
ENGINEERS IF NECESSARY 


WEIGHT AS REATS 
DA PRLANE 
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ALL CONTROL CABLES 
SAME LENGTH 

AS IN PLANE 

WHERE NECESSARY 

THEY ARE LOOPED BACK 
AND FORTH OVER PULLEYS; 
TENSION ADJUSTMENTS 
ARE MADE ACCORDINGLY 


Drawing by B. G. SEIELSTAD 


on the controls, the pilots supplied one and 
the motor-driven pumps the other 44. All 
during the runs, every action of the mockup 
was under observation and recorded, and the 
runs simulated every phase of flight. Opening 
the throttles to warm up the engines, releas- 
ing the brakes, steering the nose wheel down 
an imaginary runway, taking off—each step 
provided a test of one or another of the intri- 
cate mechanisms involved. Once “aloft,” the 
landing gear went through its retraction cycle, 
controls duplicated the effect of rough or 
smooth air at various altitudes; for landing, 
flaps were pumped down, the wheels lowered 
once more, the brakes applied. 

The dollars, time and lives saved by those 
1,000 hours of laboratory flying can never be 
estimated accurately, but the Lockheed staff 
knew from experience that every minute of 
ground testing meant a better, safer transport 
for the Navy. 
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By WILLIAM P. VOGEL, JR. 
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20,000 times more powel 


a broken 


the 
MP CM) CMD 
the scient re 1 tished ( long 
they will have he machine to in- 
CcTeuse ts itpu rey it le ist 160 
OOO O0 
Compal | \ th volt | amperes 
you need 160,000,000 
energy. But 
etatron s \-ravs 
ot them are 


the total en 


electron 


ery on hye tol ( i} l such lS has 


been found hitherto 
ous fissiol i atom ( nal Wh COsSmiK 


When the beta 


trons electron produ Vs, their mass 


spontine- 


rays trom interstellar 
accordin » tl relativity ( has in 
Cc! mes, and ir s} | is 99.998 
percent tha 

The betatro 
laboratory 
ot what ha 
bursts 
ordered 
St irches 


mately the 


it will help scientists 


The second 
i transtormet 
vacuum tubs | t 1 s t mito 
doughnut trom a g ire 
whirled around by the magneti ( This 


POPULAR 


$2 science 


To take the picture above, a screen was set on a 
lead-topped table about 60 inches from the betatron 
target. Engineer used plumb bob to be sure screen 
was in position for maximum exposure to X-rays. 


gv 


4 








Electrons pitched by betatron 
approach speed of light — and it’s becoming mightier yet. 


Scrence’s BOB FELLER 








First photograph ever made of the 100,000,000- 
electron-volt X-ray beam produced by G.E.'s beta- 
tron, taken by PSM photographers. Light for picture 
was created by impact of X-rays on fluorescent 
screen, plus secondary emission of electrons which 
penetrated screen from quarter-inch lead backing. 


The PSM camera in its housing of 24-pound lead Dial at far left showed 100,000,000 electron volts 
blocks. It took several men most of a day to set as photographers and scientists waited out 30- 
up camera. The lead-topped table and shielding minute exposure. Beam brightness was unknown, re 
weighed about a ton. Betatron is in left background. quiring five test exposures. Lens opening was f/6.3. 
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concentrates them into a tight orbit and 
speeds them up with a push equivalent to 
400 electron volts each time around. Dur- 
ing the first quarter-cycle of a 60-cycle cur- 
rent How, the electrons circle the doughnut 
approximately 250,000 times, travel about 
800 miles in 1/240 second, and are speeded 
up to energies of 100,000,000 electron volts. 

ro put the electrons to work at maximum 
energy, the betatron then deflects them 
about 1% inches, so that they strike a metal 
target with such force that its 
greatly disturbed. As the 
struggle to regain stability, they emit large 
quantities of intense X-radiation, at least 20 
times stronger than the penetrating gamma 


atoms are 


target atoms 


rays given off by radium. 


Speed Brings Concentration 


Because of the great speed of the electron 
stream, X-rays betatron do not 
spread through space the way low-voltage 
X-rays do. Instead, they are 
into a narrow beam, measuring only two 
degrees of arc at the The X-ray 
beam always leaves the betatron at a known 
position, and can be intercepted by record- 
ing devices. The beam at the 
15,000 times as the maximum 
daily dosage of X-rays that human beings 
can stand, and no one can safely stay in 


from the 
concentrated 


target 


target is 


strong as 


the room when the machine is operating 
The betatron has been in the works since 
the 1930s. The 100,000,000-volt machine 
was designed and built under the direction 
of Dr. Ernest E. Charlton, head of the X-ray 
section of the G. E. Research Laboratory, and 
his associate, \W i Westendorp PSM, 
Dec. *42 p. 58), in 1943 but all work on 
| was then under 
and even the existence of the beta- 


nuclear military 


p IVSICS 
wraps 


tron was concealed 


Cosmic-Ray Substitute 


But the betatron worked out well. The 
ible to control their experi- 
They could shoot the beta- 
into 


scientists were 
it will 
tron’s beam 

they were ready to take a photograph. No 
longer did they have to wait for the chance 


ments 
i recording device when 


passage of a cosmic ray 
The otten 
work was the Wilson cloud chamber. which 


levice most used in nuclear 


contains nothing but air and water 
Atomic 
chamber 


X-rays 


denses into droplets on the ions, leaving 


vapor 


disintegrations occurring in the 


under the shock of the betatron’s 


create ions. The water vapor con- 
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tracks that can be photographed, measured 
and interpreted. A powerful magnetic field 
deflects negative particles one way and 
positive particles the other. 

Now scientists want a machine capable 
of producing a billion volts in the labora- 
tory. But the betatron, as originally de- 
signed, can never practically go to such 
energy levels. 

“It is a question both of operation and 
of economics,” Dr. Charlton told PSM. 
“Even with the 100,000,000-volt machine 
it is difficult to keep the electron stream 
from losing some of its energy by radiation. 
And as we go higher in voltage, we run into 
tremendous expense as well.” 
10,000,000-volt 
magnet 


A betatron capable of 
output, he explained, requires a 
weighing a ton and needs a case measuring 
At 100,000,000 volts 
the betatron must have a magnet 
and measure 180 x 76 x 108 inches. In a 
half-billion-volt betatron, the magnet alone 
would weigh 4,000 tons—about as much as 


SO fully loaded boxcars. 


38 x 14 x 22 inches. 
125-ton 


Putting Bias to Work 


Westendorp, however, had thought of a 
way to reduce the weight. Why not put 
some direct current into the magnetic coil, 
to bias it the same way that a little direct 
current biases the grid of an ordinary radio 
tube? This would shift the zero line of the 
alternating current from the middle of the 
current wave to the bottom, so that almost 
the whole current cycle would speed up 
electrons, instead of just the first quarter- 


cycle. Thus higher output voltage could be 
a magnet of approximately 


btained with 
the same size. 

G. E. has backed Westendorp’s idea and 
the necessary coils and related equipment 
are on order. Soon the 100,000,000-volt 
betatron will halt operations for rebuilding. 
Some time next year it will be ready to pro- 
duce the most powerful radiation ever made 
by man. 

One of the first big studies ahead of the 
biased betatron will strange 
particles that seem to arise from the pe- 
One class 


concern the 


culiar forces inside atomic nuclei. 
ot these particles is known as mesotrons or 
mesons Phy sicists believe mesons are heavy y 
electrons or heavy positrons, but their exact 
and ch irge have not been measured. 
that spon- 
a very short average life— 


mass 
It also appears 
taneously after 
about two microseconds. Just how mesons 


mesons decay 

















we produced and just what they decay into 
ire still secrets of nature that scientists hope 
the biased betatron will help to solve. 

The biased betatron will also be useful in 
industry. In five minutes, a 10,000,000-volt 
betatron can study the insides of 12-inch 
steel—three times the penetration of an or- 
dinary 1,000,000-volt industrial X-ray ma- 
chine. Another line of betatron research is in 
medicine. The more energetic radiation 
becomes, the more dec ply it penetrates the 
human body. More important, the cone of 


Betatron operator, responsible for its wiring, pour- 
ing liquid air into the doughnut's exhaust pump. 
Like other large vacuum tubes, the doughnut is 
permonently connected to a high-vacuum pump 
that runs constantly to keep out stray moterial. 


. 


G.E. experts (above) inspect the “doughnut,” 
a vacuum tube in which electrons whirl around 
and strike target. Tube neck at far left shows 
location of target, which emits powerful X-rays 
that leave tube at Bakelite circlet on rim. 


Rear view of betatron (left) shows tail of 
electron gun behind white board in center. 
Similar to those used in cathode-ray tubes, gun 
provides electron stream. Top of giant thyratron 
that triggers deflection circuit is at lower right. 














G.E. researcher peers into camera 
of big cloud chamber where beta- 
tron's X-rays leave visible tracks 
in air supersaturated with water 
vapor. Lead blocks at right beam 
X-rays so that only concentrated 
cross section enters chamber. 


A low- 
voltage X-ray shows a profile resembling a 
ragged paintbrush But X-ravs of 10,000.- 
000 to 50.000.000 volts show 


penetration is sharper and narrower. 


t picture re- 
sembling a sharp pointed draftsman’s pen- 
cil SO promising Is the medical use of 
the biased betatron that G. E. is building 
a 50.000.000-volt With such a tool. 
mie di al reseur¢ he rs can study cise uses deep 
within the body 

At present the biased betatron offers the 
laboratory 


unit. 


brightest hope tor higher volt 
ages. But G. E 
out that 


de vices 


scientists are quick to pomt 
other 


svnchrotron 


there are highly 
One is the 
independently by th 
] Veksler, and Dr. k M. Me Millan of the 


ilifornia This combines the 
principle of the betatron with that of radar; 


promising 
suggested 
Russian physicist, 


University of ( 


the electrons obtaining additional push by 


Caught by 


Camera 
at BIKINI 


ee 
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going through a high-energy cavity resona- 
tor, similar to the vacuum-tube circuits that 
produce the intense energy pulses of radar. 
Scientists hope to build a half-billion-volt 
synchrotron with only a 400-ton magnet. A 
70,000,000-volt trial model will be ready 
for testing by the end of the vear, and G. E. 
is building parts of the magnet for a 300,- 
000,000-volt machine for Dr. MeMillan’s 
group. Another device, on which Massa- 
chusetts Institute of Technology and other 
groups are at work, is the linear accelerator 
PSM, Sept. 46, p. 83), 
particles are shot through a long metal tube 
to build up their voltage. 
now 


in which atomic 


talking of 10- 
matter 
voltages. 


To scientists, even 
billion-volt 
which device 
What thev want is energy enough to pound 


ill the remaining secrets out of the atom. 


machines, it does not 


achieves higher 


The eye of a fast camera, watching an atomic bomb explode at 
Bikini on July 1, caught this striking color picture of the radio- 
active cloud’s swift, swirling rise through the cloud layer over the 
target area. Bikini Ajoll is silhovetted against the bright mass of 
steam surrounding the base of the many-hved pillar, 














PSM photos by W. W. MORRIS 


The simplest, most common door lock is the 
* single-tumbler type, the workings of which are 
exposed here in an oversized model. The slots 
in its key are called wards. They are mated 
with projections inside the lock to permit the key 
to turn. This type of lock gives little protection 
since an ordinary skeleton key will usually open it. 
9, Inside a one-tumbler lock. The semicircular 
* projection (arrow) just inside the keyhole fits 
a notch in the rear edge of the key and prevents 
a strange key from turning. 
3, As the key turns, the notch or bitting in its bot- 
tom edge permits it to pass along the back of 
the irregular tumbler (arrow) fixed to the bolt. 
Without this notch the key would be stopped. 
The turning key hits a projection (arrow) that 
“throws the bolt forward. The rear-edge ward 
now rides the semicircular track again and the 
key can swing around to its starting point. 
5. The pin tumbler lock, invented by Linus Yale, Jr., 
in 1864, was a big step forward. Five small pins, 
divided at varying points along their shafts, must 
have these division points lined up perfectly before 
the key can turn. This cutaway model of a lock, 
several times actual size, clearly shows that be- 
fore the key is inserted the pins are held at ir- 
regular levels, keeping the cylinder from turning. 
, Insertion of the key lines up the division points 
of the pins. The lower sections of the pins vary 
in length so that when each finds its proper notch 
in the edge of the key it will be lined up. Sloping 
edges of notches permit the key to enter, forcing 
each pin up against its individual spring. 
7, Here is how the whole lock looks before the key 
is turned. The cylinder containing the pin tum- 
blers is in the upper right-hand corner. The lever 
on the end of the cylinder throws the bolt. 
@, As the key turns, the pins divide along the edge 
of the cylinder, permitting it to revolve. The 
lever that throws the bolt, screwed to the end of 
the cylinder, is beginning its turn. 
9, Here the lever on the end of the cylinder is 
partly turned, engaging the bolt. 
10, The key has turned the cylinder far enough 
to push the bolt forward and lock the door. 
The cylinder can now finish its circuit. When the 
key is withdrawn the pins will fall out of line 
again, freezing the cylinder into place. 
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SPRING HOSE REELS 


SUPPLY GEAR Oil, SPRING 
LUBRICANT AND WATER 


POPULAR 
100 science 


WASHING STALL 


OIL DISPENSER = BRAKE- 


EXHAUST 
ANACYZER 


\ 
\ 


LUBRICATION \ 


STALL HAS DRIVE-ON 
LIFT AND IS EQUIPPED 


FOR VERY FAST 
ROUTINE JOBS 
SPECIAL JOB STALL 
FREE- WHEEL LIFT ALLOWS 
REMOVAL OF WHEELS FOR 
GREASE PACKING, TIRE 
cH AND THE LIKE 





RADIANT-HEAT SYSTEM 


THIS BONER SUPPLIES A FLOW OF 
HOT WATER TO A GRID OF PIPES 
EMBEDDED IN THE CONCRETE 
FLOOR OF ENTIRE BUILDING 





— , ~\ 
- REST ROOMS 


REPAIR STALL 


TWO-POST TYPE 
UFT MAKES ENTIRE 
UNDER SIDE OF CAR 
ACCESSIBLE FOR 
REPAIRS 

a 


- 


NEW-TYPE P 


HAS GASOLINE, WATE 
AND AIR HOSES ON REC 


ae OMOKKOWS GAS STATION 


You ey never drive up to a service station that léoks exactly like 
t contains almost every attractive improvement with which sever.ef the 
~ biggest oil companies hopeto lure customers away from each other-When ma- 
terials and labor are available. In addition to what you can\gee, most stations now \ 
will have fluorescent lighting, Some will have transpgreht \glass partitions. 1946 101 \ 
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Vertical Waffle Iron. two men 
who wanted a more practical way to bake 

oA : waffies containing bits of sausage, bacon 
WIRE EMBEDD - " strips, or other meats have fulfilled their 
IN PLASTIC fon wishes by slightly altering a conventional 
waffle iron and turning it on edge (below). 
In this way the batter, which normally 
starts to bake the minute it touches the 
hot metal, is heated impartially on both 
sides as it is poured in. A. P. Gruenke, 
St. Paul, and B. E. Stair, of Sioux Falls, 
S. D., are the inventors, 
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Safety Opener for Tin Cans. 
Coming up with an idea that should endear 
him to housewives and sharply curtail the 
volume of male profanity in kitchens, E. 
Storus, of Toronto, has designed a tin can 
(above) that opens at the pull of a wire. 
In his invention, a large, neat hole is cut 
in the top of the can when it is filled; then 
the removable circle of tin is sealed in place 
by a plastic band with a wire loop em- 
bedded in it. 
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Radiation Heats and 
Cools. A solar heating system 
(left) that can also be used to cool 
the house in which it is installed 
has been invented by Alwin B. 
Newton, of Minneapolis. Mr. New- 
ton proposes to capture heat from 
the sun in a familiar way: by 
means of a coil of pipe lying flat 
on the roof, within a glass-covered 
insulating case. The heated water 
or other liquid in the coil would be 
circulated to an attic tank, its 
heat-storing capacity augmented 
by containers holding Wood’s metal, 
which melts at 130 degrees F. Re- 
versing this process at night, the 
inventor would send water from 
the thermal storage tank through 
the roof coil, where it would radiate Trap for Ripe Fruit. A new fruit 
its heat iuto space. The cooled picker (above), designed by Peter Metzger, 
liquid would return to the tank, of Anaheim, Calif., consists of a canvas bag 
whose cold-storing capacity is in- at the end of a stick, the bag’s mouth being 
creased by another set of contain- shaped roughly like a pear upside down. 
ers holding a substance that freezes Beside the stem end of this opening is a 
at 50 degrees F. cord-operated cutter that snips off each 
piece of fruit as the bag closes over it. 
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Aids for Canning. Simple but effective devices to 
make canning easier have been invented by Margaret T. 
Sturr, of Haddon Heights, N. J., and Cecil B. Woodruff, of 
Detroit. Mrs. Sturr’s gadget (right) consists of a pair of 
wire jaws at the end of a looped handle. A locking device 
that slides down the handle causes the jaws to clamp around 
the top of a jar, which then can easily be lifted out of boil- 
ing water. Mr. Woodruff has invented a means for tighten- 
ing or loosening jar covers. It is a round, slightly convex 
piece of metal with a hole in the top. The inner rim of the 
hole grips the cover of an inverted jar. The utensil can be 
screwed to a table top. 
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Above are two views By HOWARD W. BLAKESLEE 
of the “castle of ele- Science Editor, The Associated Press 
ments" devise d by M 1 2 
Courtines, a Fre HYDROGEN WELIOM 
physicist, to show th 
relationship of ele- ‘ 
ments. Pictures on 1766 18% 
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HE periodic table of the elements—the 

96 metals, nonmetals and gases that 
form everything in the material universe— 
is the blueprint of the atomic future. 

This table states a very simple fact: 
Everything material is made of three kinds 
of particles; namely, neutrons, protons and 
electrons. The difference between any two 
elements, iron and oxygen, for example, is in 
the number of particles. 

On a map, specific places are always at 


specific points. The periodic table is like 

that. It tells facts about the elements that 
never change. 

Although the table does not show where 

to look for uranium, it indicates the likely 

mineral formations. It 

shows that the kind of 

chain reaction that makes 

uranium bombs cannot be 

achieved without uranium’s 

aid. It also gives the limits 


of the uranium reaction and guarantees 
that it will not explode the earth. 

The periodic table points the way to some 
yet-unachieved human desires. One of these 
is atomic energy from less costly materials 
and suited to industrial uses. The table 
shows that uranium lies in an atom-splitting 
range. Already the periodic indicators point 
to another range where unknown atomic 
energies may be gained by a new process. 

The table predicts metals, now nonexis- 


SCIENCE 


tent, that may be produced by transmuta- 
tion. In fact, its guidance already has 
produced synthetic metals not known to 
exist anywhere else in creation. 

The table describes the basic physical 
structure of everything, whether molecule, 
man, or star, with man at the midpoint in 
this trio. How can the three little particles 
on which the table is based tell so much? 
The answer is in their rhythmic organiza- 
tion into the units called atoms. 


This version of the periodic table, designed to be cut out and made into a Courtines 
castle, gives the name, atomic number, symbol and date of discovery of each element. 
Several elements, notably 93, 94, 95 and 96, have only récently been added to the table. 
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After cutting out the table on the two preceding pages, join the two 
halves, with tape or by pasting on a strip of paper, so that blocks 
3 and 4 are on the same line. Join the rare-earth strips, block 64 
to block 65. Then cut, from the left, beneath block | and beneath 
blocks 13-14-15; from the right, cut above blocks 93-94-95-96. 


Every atom has two sections. One is a 
center, or nucleus, composed of a knot of 
neutrons and protons (except hydrogen, 
whose nucleus is a single proton). The 
other is a shell, or a series of shells, sur- 
rounding this center. There are never more 
than seven shells, and they are not mate- 
rial, merely zones in which electrons cir- 
culate in orbits around the nucleus. There 
are never more than 32 electrons in one 
zone. They travel hundreds of thousands 
of miles an hour in their orbits. All atoms 
are about the same size, the heavier ones 
merely being more concentrated. 


Frame Before Picture 

This picture is not guesswork; it is drawn 
by X-rays and other tools, but it has taken 
nearly 200 years to fill it in. The first clues 
were found by using ordinary scales. The 
early chemists weighed elements and com- 
pounds with utmost care, as if realizing that 
they were dealing with something built of 
units too small to see. These dimly sensed 
particles seemed always to be units, never 
fractions of a unit. More than one chemist 
said that the compounds behaved like the 
octaves of a musical scale. 

One of the first to interpret the story of 
the scales was Antoine L. Lavoisier, a 
French chemist. In 1774, he pointed out 
that the total weight of elements was never 
changed by chemical reactions. 

Five years later another French chemist, 
Louis J. Proust, observed that the propor- 
tions of each element in a compound never 
changed, no matter how it was prepared. 

In 1808, in England, the first explanation 
of the numbers puzzle was offered by John 
Dalton, son of a weaver. He said the un- 
seen units must be atoms, the ultimate par- 
ticles of matter conceived by a Greek phil- 
osopher, Democritus, 2,200 years before. 
Dalton argued that atoms had to exist to 


POPULAR 
106 science 


Fold block | around and paste 
it to the back of block 2. Fold 
tab A inward and paste its 
face to the backs of blocks 5 
and 13, forming a circle. 


explain the rhythmic way in which a fixed 
amount of one element always combined with 
a definite amount of another. 

But a different sort of rhythm finally 
disclosed the periodic table, in 1869, to 
Dimitri Mendeleyev, Russian chemist and 
teacher. The rhythm he saw was valence, 
which means the combining capacity of an 
atom—its ability to hold or displace other 
atoms in a compound—measured in multi- 
ples of the hydrogen atom, which has the 
weight of one unit. More simply, valence is 
the affinity of one element for others. 


The Rule of Eight 

Mendeleyev arranged the elements by 
weight, in ascending steps starting with 
hydrogen, and an astonishing fact became 
apparent. A rule of eight was at work. 
Each eighth element, up the scale, had 
similar affinities. Lithium, for example, is 
number three in the table. Eight steps up 
is element 11, sulphur. It has the same 
valence as lithium. Up eight more steps is 
element 19, potassium, which again com- 
bines like lithium and sulphur. 

Mendeleyev found eight of these families, 
each with its own distinctive valence. He 
then wrote the periodic table classifying 
these families by weight. The weight differ- 
ences were fairly regular, but there were 
gaps. Mendeleyev reasoned that the gaps 
represented missing elements, and boldly 
counted the empty spaces as if they existed. 
He predicted that elements would be found 
in three of them, and within 17 years all 
three predictions came true. Since then, all 
the missing elements but two have been 
found, and these two have been reported. 

The periodic table has been much im- 
proved. Today it is known that there are 
exceptions to the rule of eight, and that as 
elements become heavier, the interval is 
likely to be greater. But Mendeleyev’s eight 





Paste blocks 28-46-78 to the 
backs of blocks 29-47-79. Put 
paste on the backs of blocks 
25-43-75 and blocks 26-44-76; 8B, 
then pinch them together, 


families are still there. The reason for the 
families is in their outer shells of electrons. 
These outer electrons do the amalgamating 
when one atom joins a different kind of atom 
to form a compound. They are the valence 


electrons; each family has a different number’ 


of them. Mendeleyev’s lithium family, the 
alkali group, has one. Group two, the alka- 
line earths, has two. And so on, up to eight. 


Rare Earths’ Behavior 
There are other groupings based on elec- 


tron behavior. One group, the rare earths, 
reverses ordinary atomic procedure. Usually 
an atom taking on an added electron places 
it outside. Not the rare earths; they put the 
new electron in an inside shell. 

The periodicity of electrons is now per- 
fect. Their numbers, in each atom, run 
without a break in sequence from one, for 
hydrogen, to 96, for the newly synthesized 
heaviest atom, curium. 

The atomic weights rise in rhythmic 
progression. The building units are neutrons 
and protons, virtually equal in weight. 
Electrons do not count, being almost 
weightless. The atom weights usually rise 
by two or three units for each step, al- 
though there are exceptions. Add one unit 
to an atom, and it is either transmuted to a 
different element or to an isotope of the same 
element. An isotope has the same chemical 
properties as the basic element, but « differ- 
ent weight. 

This precise chemical similarity is now 
challenged, however, and the challenge car- 
ries vast possibilities. Thanks to the periodic 
rhythm of weights, scientists can make many 
isotopes and have already synthesized about 
500. By the same periodic rhythm, they are 
making entirely new elements, all to date 
being heavy metals. With atomic ovens for 
transmutation chambers, t’ :re is no limit 


Beneath the two projecting wings 
formed by the previous step, paste 
blocks 94-95-96 to the face of tab 
leaving block 93, unpasted, be- 
neath block 77 between the wings. 


Cut out rare-earth block (57- 
71). Fold rare-earth strip, ac- 
cordion fashion. Paste the face 
of tab C to back of block 56, 
face of tab D to back of block 72. 


now in sight for this synthesis. The ovens 
have made two dozen new isotopes and 
some new elements. For the first time, 
elements have been synthesized in visible 
amounts. 

The previously mentioned exceptions in 
the rhythm of atomic weights are caused 
partly by another rhythm, that of energy 
itself. Atomic units lose a slight fraction 
of their mass when they join up to form 
a new atom. This lost mass changes into 
energy, used in welding the new atom. 


Where Future Energy May Lie 

Conversely, a similar amount of energy 
is required to break the same atom, and it 
is by this breaking that atomic energy of 
the future may be gained. The energy 
rhythm shows itself in a wave that covers 
the periodic table from end to end. All the 
middleweight atoms require more energy 
to break than the light or heavy atoms at 
either end of the table. This wave is a smooth 
curve, its hump in the middle. 

For this reason, scientists knew that the 
most likely place to get nuclear energies 
was at one end of the table or the other 
—and that was where they got the energy 
first: in uranium, element 92, then the 
heaviest known atom. 

The energy rhythm tells still more. I: 
says that all the heaviest elements should 
be radioactive, slowly decay\ng toward lead. 
Actually, everything heavier than element 
83, bismuth, is radioactive. 

Finally, the table shows that millions of 
years ago there existed on earth elements, 
heavier than any now known, that decayed 
into present elements. The periodic table 
indicates how man may synthesize some 
of these lost elements. While man ad- 
vances toward new sources of energy, his 
atomic blueprint can also turn back the 
pages to the earth’s vanished past. 
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BRIEFING 


N A darkened auditorium on Kwajalein, 
| the airmen portrayed in the foreground 
studied this beautiful chart of the course 
they were to fly to drop the atomic bomb 
on the target fleet at Bikini. The huge 
chart was made of brown wrapping paper. 
The letters and numerals were painted on 
it with fluorescent and luminescent paint, 
which glowed vividly when ultraviolet light 
was thrown on the screen. 

This is a method of briefing airmen that 
was introduced late in the war and will 
be used henceforth at American air bases 
throughout the world. Such maps vividly 
show the fliers their course and the dis- 
tances to be flown, yet can be quickly pre- 
pared. The technique, similar to methods 
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employed by stage-set designers, 
worked out by Major Ralph Kelly. 
The painting reproduced on the previous 


was 


Torpedo Attack. With these toylike 
devices the Navy trains its torpedo bomber 


pilots to hit targets. The cockpit on wheels, 
the mobile mount for the model carrier and 
the cart on which the tiny torpedo rides are 


pages was made at Bikini by Major Milton 
Marks, who was one of the Army’s repre- 
sentatives in Joint Task Force No. 1. 


all driven by electric motors at speeds ex- 
actly proportional to their size and the size 
of the floor. The pilot on the trainer fires 
the torpedo; the carrier is controlled sepa- 
rately (note operator’s hand at left). 





AF RN Wa i | a TB 
0.000 Conversations 


Slim new vacuum tube is 
radio’s mightiest amplifier. 


ATIONWIDE networks of ultrahigh-fre- 

quency radio stations that will relay 
telegraph messages and long-distance tele- 
phone conversations, as well as television 
and radio programs, will be possible in the 
near future. A completely new type of ampli- 
fier tube, developed at the Bell Telephone 
Laboratories, can handle simultaneously 40 
full-color television programs, or 10,000 tele- 
phone conversations, or 100,000,000 words a 
minute by telegraph. The traveling-wave 
tube, as it is called, amplifies signals 10,000 
times over a band 800 megacycles wide. 
Previous microwave amplifiers gave only 
small amplification over a narrow band, 
limiting the traffic that could be carried. 

Radically different in appearance from the 
usual radio tube, the traveling-wave ampli- 
fier is a slim glass pipe more than a foot 
long. A bulb at one end contains the cathode, 
while the slender part of the tube is filled 
with a wire helix (coil). The microwaves 
travel around this helix, and are amplified 
by the stream of electrons shooting past the 
helix from the cathode. The electrons, mov- 
ing slightly faster than the waves, give part 
of their energy to them, building up the 
waves’ energy at their own expense. This 
interaction between electrons and radio 
waves has been compared by Dr. John R. 
Pierce, who directed development of the tube, 
to a breeze blowing past ripples on a pond. 
The breeze (electron stream) makes the 
ripples (microwaves) larger and larger as it 
blows along. 

In developing the traveling-wave tube, Dr. 
Pierce was assisted by Dr. L. M. Field. The 
two men perfected an idea first suggested 
by a British scientist, R. Kompfner, of Ox- 
ford University. 

Field tests of the new tube, which operates 
only at ultrahigh frequencies, beyond broad- 
cast and amateur bands, are being planned. 
It may be tried out in the New York-Bos- 
ton television link now being built. 
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The drawing shows how electrons 
shove the microwaves along the 
wire helix, or coil, in the new 
amplifier tube, boosting them 
enormously in volume. At right 
is the traveling-wave nelle 
removed from its container. Be- 
low, the strikingly different vac- 
uum tube is shown in a position 
for use. The bulb at its left end 
holds the cathode and the gloss 
section carries the wire coil. 
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ALPHABET BLOCKS that lock together only in 
the proper sequence will give the younger child a 
fot of fun and a head start toward the first day 
of school. How you can cut out these or numbered 
blocks is described by Stuart Hoyt on page /5!. 


AN OVERNIGHT CASE tailored to her personal 
specifications makes an ideal Christmas gift for 
any woman. The handsome case shown here, an 
easy workshop project, was built of plywood and 
covered with imitation leather. Turn to page 152. 


TOY LOCOMOTIVES and cars from the dime store 
are suitable for making an HO-gauge streamliner. 
Fit a model motor to one of these plastic toys, 
install a simple drive, set up your track, and 
you're ready to go. See page 164 for the details. 
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"Stratosphere over Harlem," showing that a silver cloud can have a fine, dark lining for the color camera. 


TABLE-TOP WONDERLAND 


PPARENTLY the scope of color photog- 
raphy will never be exhausted. J. Clar- 
ence McCarthy now comes up with an idea 
—and a whole new bag of tricks and small- 
scale props—for striking table-top shots. 
Here are some of the results with his own 
treasured transparencies projected for the 
background. He tells on page 182 how this 
fascinating new hobby can be pursued and 
shows in drawings how the table sets for 
these and other photos were made. 





Golden planets —— past the sun, an example 
of color-camera doodling for a striking effect. 


of Mount Rainier, but on top of a table with a 

projected color transparency of Mount Rainier as 

background. At left, a color fantasy with green 
balls being drawn into a whirlpool. 
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WIND DIRECTION (W in the big dia- 
gram below) is shown by fixed weather 
vanes. Three vanes on a stationary 
wheel all point into the wind. 


ee ee ee, 


PERIPHERAL VELOCITY (PY) is tangent 
to a circular path of travel. With no 
wind, vanes on a spinning wheel show 
it as wind of their own motion. 


RELATIVE WIND (RW) is a component 

Bf motion-induced wind and an outside 

- Note the shift of each vane from 
s position in the diagram above. 


RESULTANT FORCE (RF) of relative 
wind on an airfoil, which is oriented 
t a 5-deg. angle of attack to it, is 
ft similar to that of a plane wing. 
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ht, force diagrams show 
ift (RF) turns the axle. 
the windmill at work. 





Winged Wheel 


TURNS WIND INTO POWER 


LADES that develop maximum force when head- 

ing into the wind are a seeming paradox in a 
windmill developed by Jesse C. Donaldson, of Cocoa, 
Fla. An outgrowth of earlier work on a helicopter 
of his own design, the windmill makes use of the 
aerodynamic principles of both airplanes and sailing 
ships. 

Airfoil sections like plane wings are mounted 
around a vertical shaft on pivots that permit a 20-deg. 
movement either side of their circular path. Rods 
linked to a crankpin governed by a directional vane 
automatically control the angles of the blades at 
every point. A force resulting from the movement 
of each blade through the wind, similar to the lift 
of a plane wing, is always directed ahead of the shaft, 
and so results in turning effort. 

As all blade area is at the periphery and all the 
impinging wind tends to revolve the shaft, the device 
develops more torque than common windmills. Don- 
aldson states it is 46 percent efficient as against 21 
percent for a propeller type. The model shown is 
rated 14 hp. at 150 r.p.m. in an 18-mile wind. A larger 
six-bladed one to be manufactured for irrigation 
pumping is expected to develop 3 hp. in a 15- to 18- 
mile wind. 


VANE ARM 'S FIXED ON 
CRANKPIN. VANE AND 
CRANK THROW ARE 
ALWAYS IN ALIGNMENT 


THROW B.AavE 
SUPPORT 
CRANK FLOATS 


FREE IN 
ROTOR HUB 








INNER SHAFT 
CARRIES POWER 
TO GROUND 





Td like to see them make 


Everybody has his own pet idea of some gadget he wovid like te see in general 
use. Whot is YOURS? Popular Science Monthly will pay five dollars for every such 
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Front-Door Viewer. Unwelcome 
callers could be avoided gracefully, thinks 
R. Auerbach, of New York City, if a tele- 
vision screen recorded their arrival. 


Car Refrigerator. It would save 
time and soothe tempers of tourists, de- 
clares Sidney R. Pell, of Floydada, Tex., to 
have cool drinks and food always at hand. 


SRRING TO 
— RURS oF THE 
107. 
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Electronic Typewriter. Both boss 
and secretary might appreciate one, sug- 
gests Albert L. Maran, of Endicott, N. Y., 
that would transcribe automatically. 





Glowing Stairways. Coat the risers 
with phosphorescent paint, suggests James 
Brickel, of Burlington, Vt., and you will 
eliminate the need for electric lighting. 


Conversation Cutter. Daniel Shane- 
field, of South Orange, N. J., proposes a 
visual means of notifying the long-winded 
telephoner that someone wants the wire. 
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Adjustable Ironing Board. mrs. 
Reis Kash, of Cincinnati, thinks it should 
have telescoping legs, so both short and 
tall women could iron comfortably. 
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Fumes and flame work together ya a : 
to slay careless home owners. “a a 


Pigs . § & 
By H. H. HOWARD YY : ~— Be 
. 7 ; — ies = 


VERY two minutes every day in the 
year, a home burns in the United at 

States. And once every hour, on the aver- ~~ 
age, fire causes a death—two-thirds of 
these deaths in private homes. 

But if you are the average American mo N 
householder, you consider fire so unlikely 
that you are likely to look complacently 
around your living room and think: 

“It can't happen to us. We don’t let our 


kids play with matches. We don’t start any ate. " 

fires with kerosene. And we aren’t the & — 

silly kind of people who smoke in bed.” \ 
| . | 


But the red-hot fact about fire is that it 


is a stealthy and subtle enemy: a home 






fire can play many deadly tricks and can t: 
start in most unusual ways. suder Gedy, 


Of course you don’t play with matches. REPRIGERARE INQUAMMALE 


But maybe you smoke. It’s a common habit § 

to empty ash trays into a metal waste- . 
basket. What if one of the buttsisn’t really @ 
dead? It ignites the loose paper. Hours ji 

later, after the whole family is in bed, the 


wastebasket becomes a merry little fire. a 


All right, it’s in a metal basket. You - 
smell smoke, leap out of bed, and douse 
the fire with a pan of water—or, better yet, 
NEGLCTED HOT IRON SUNLIOR, 


with a handy extinguisher. 

But do you know that a few pounds of . fein 04 
wastepaper or wood, even a lamp table, 
can produce enough deadly carbon monoxide 
gas to asphyxiate every living person in a 
good-sized room? It can travel, too. Air 
currents can concentrate enough of the gas CUARCTIE ASHES 
to kill a sleeping child in a bedroom up- IM, WASTE BASKET 
stairs. 

Carbon monoxide has no odor at all. But, 
fortunately, it is almost always mixed with WASHING OVER 
other gases and fumes that have a pun- Ay ee ae 
gent smell and tend to wake a sleeping 
person. 

Nevertheless, comparatively minor fires 

-fires that cause little or no property dam- 
age—cause hundreds of deaths each year. 

Dr. John C. Olsen, professor of chemical 
engineering, Polytechnic Institute of Brook- 
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SPONTANEOUS COMBUSTION 
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PASTEL-COLORED LINES DENOTE 
DEADLY GASES PRESENT IM SMOKE 
AND SHOW HOW THEY FLOW 


INFLAMMABLE FLUID 
IN OPEN CONTAINER 











lyn, is one of the nation’s foremost author- 
ities on fire and fire gases. He points out 
that three out of four fire deaths result 
from poisonous fumes rather than flames. 
Newspapers often refer to “smoke” or 
“chemicals” as the cause of fatalities. 

Dr. Olsen, in association with two other 
well-known chemists, George E. Ferguson 
and Dr. Leopold Scheflan, determined to 
discover what gases, in what quantities, are 
produced when common materials burn. 
Under laboratory conditions, they set fire 
to wood, paper, cotton, wool, silk, rubber, 
and gasoline, and measured the gases pro- 
duced. 


Monoxide Isn't Alone 

As expected, they found that all these 
materials give off large quantities of carbon 
dioxide and carbon monoxide. But they 
also found that the type of rubber com- 
pound used to insulate electric wire will 
produce hydrogen sulphide; that the smoke 
from wool contains hydrogen sulphide, am- 
monia, and deadly hydrogen cyanide; and 
that silk will smolder into prussic acid 
fumes and ammonia. 

Dr. Olsen and his associates also deter- 
mined that burning cellulose materials, such 
as wood, paper, and cotton, will produce 
pyroligneous acid fumes, which attack the 
mucous membranes. This irritating smoke 
is comparatively harmless when breathed 
for a short time. But it can do serious 
harm if you are trapped and forced to 
breathe it for several minutes. Such smoke 
poisoning often leads to pneumonia. It has 
undoubtedly been a factor in many fire 
deaths. 

The public has learned to have a horror 


of—and a healthy respect for—carbon 
monoxide. But what is not well known is 
that carbon dioxide, not so dangerous itself, 
greatly increases the danger from toxic 
gases. : 

It is carbon dioxide that stimulates 
breathing. In higher concentrations, it even 
causes dyspnea, the medical term for pant- 
ing. Since practically all fres produce both 
carbon dioxide and carbon monoxide, the 
speed-up effect of the carbon dioxide on 
human breathing probably accounts for 
many deaths from fire fumes when the 
poison-gas concentration was below the 
usual danger point. 

Unlikely as it may seem, Dr. Olsen’s ex- 
periments determined that burning gasoline 
produces less poison gas than any of the 
other materials he tested. 

But it is notoriously quick to catch fire. 
Gasoline vaporizes easily. Mixed with air, 
this vapor is so inflammable that the spark 
from a cat’s fur can set it off. The spark 
does not even have to be near the gasoline. 
The vapor may drift on a current of air 
and find an open flame or spark in another 
room or in the basement. The result is 
spectacular, violent, costly, and often fatal. 


Hazards Aplenty 


Even if you don’t use gasoline for clean- 
ing, your home contains many “combusti- 
bles” that are essential to daily living. The 
furniture is mostly wood. The structure of 
the house itself and its trim are frequently 
made of wood. The walls are papered, 
probably, and you have quantities of news- 
papers, magazines, and books. The rugs 
and draperies are probably wool, and so is 


Breathing apparctus at left produces its own 
oxygen, permits user to go without outside air for 
an hour. Chemical in replaceable canister gen- 


erates oxygen, removes carbon dioxide from 
breath. Alarm rings when canister needs a refill. 


Not all America's fire apparatus is as modern as 
the 750-gallon combination pumper below. One 
expert estimates thet at least 20 percent of our 
fire-fighting equipment is obsolete. 








much of the upholstery. The closets are 
full of wool, silk, rayon, and cotton clothing 
and bedding. 

If touched by fire and the flame gets 
enough oxygen, the wood, paper, cotton, 
and rayon will burn briskly. Wool and silk 
are more fire-resistant, but they will pro- 
duce plenty of deadly gas, including hydro- 
gen cyanide gas, if hot flames lick them for 
a short time. 


Where Fires Start 


Obviously, you should guard your home 
and its contents against “little” fires. Most 
home fires start from well-known causes. 
You should check your home for such haz- 
ards as a defective chimney or flue, defective 
electric wiring, faulty furnace or heater, 
unscreened fireplaces, or inflammable rub- 
bish waiting for the careless match or 
cigarette. 

Other hazards are not so apparent. 

Most important of these is spontaneous 
combustion. Such fires aren’t “black 


magic.” Almost any kind of oil or carbon 
will gradually cornbine with oxygen in the 
air. Under the proper conditions of tem- 
perature and humidity, this chemical reac- 
tion generates enough heat to start a blaze. 
Spontaneous combustion can start in a heap 
of old newspapers, the family coal pile, or 


in painting rags. 

An uninsulated hot steampipe is a fire 
menace you may have overlooked. Passing 
through a wooden partition, it may grad- 
ually char the wood. This carbonized wood, 
raised to such a comparatively low tem- 
perature as 150 degrees Fahrenheit, will 
burst into flame if atmospheric conditions 
are right. A hot chimney or stove may 
produce the same effect. 

Big city fire-department records show 
that electric refrigerators sometimes sud- 
denly stop cooling their contents and start 
heating their surroundings. The refrigerant, 
in some makes, is inflammable. Have this 
home appliance inspected from time to time 
by an expert. 


Dust Is Explosive 


Even dust is dangerous while suspended 
in air, for if it can burn it will explode on 
contact with an open flame. Flour, sawdust, 
coal dust, are all hazards. So never toss 
loose dust in a stove or incinerator. 

Oldest fire hazard is the sun itself. Al- 
most everybody has used a magnifying 
glass to set paper on fire. Similarly, those 
ornamental bottles on your window shelves 
may concentrate the flery rays on a cotton 
curtain. A bubble in the window glass, a 
jar full of water, a glass paperweight are 
all similar hazards. 


Another natural fire source that hasn't 
lost any of its potency is lightning, which 
starts thousands of fires every year, espe- 
cially in attics and roof timbers. As with 
electric fires, which start sometimes within 
the house walls, you may smell smoke for 
several days before a real fire breaks out. 
Get a lightning rod, especially if your house 
stands in an isolated place. 

The increasing use of plastics in the 
home introduces still another fire hazard, 
and one that has not been fully explored. 
Some plastics are very inflammable. Cellu- 
loid, one of the oldest of these synthetic 
materials, will burn in a flash, as one of 
Hollywood’s most glamorous beauties dis- 
covered recently. Her cigarette touched off 
her artificial fingernails and she suffered 
painful burns. 


Fire Resistance Improved 


The newer plastics are more fire-resis- 
tant, as a rule. Certain types are even used 
for electric panelboards. But almost all 
plastics, if the fire is hot enough, will pro- 
duce toxic gases. 

To save both lives and property, author- 
ities on fire prevention urge keeping fire 
extinguishers handy, a regular home fire 
drill, and the systematic elimination of all 
fire hazards, particularly in the construction 
of homes. 

In proportion to the nation’s wealth and 
population, the nation’s fire toll has dropped 
in recent years. But the veteran fireman 
still sees your home as “a bonfire waiting 
for the torch.” 
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Grumman Hatches 


a MALLARD 


tye of Grumman Aircraft’s “preserve” 
at Bethpage, L.I., the Mallard (at 
left and above) has now risen to fly with 
the growing U.S. amphibious flock. 

The sleek, new airplane, bigger than its 
predecessors, the Duck, Widgeon and Grey 
Goose, is currently taking CAA certification 
tests and company schedules call for full 
production by early winter. Cruising at 180 
m.p.h., the Mallard can carry eight to 10 
passengers 600 miles without alighting. In 
tests it has reached a top speed of 215 
m.p.h. Its tentative selling price is $100,000. 

The Mallard may serve as a flying station 
wagon for mining and lumber companies 
whose holdings are scattered in wildernesses 
where airfields are uneconomical. In most 
such areas near-by rivers, lakes or bays offer 
abundant natural harbors. Markets with 
perhaps even greater possibilities are the 
feeder-line and commutation services. The 
manufacturers expect flocks of this type of 





plane to be used in metropolitan areas that 
have both water and land ports. Several air 
lines serving New York have already placed 
orders for. the amphibian. One company 
plans to use the Mallard between Manhattan 
and LaGuardia Airport. 

The new craft is driven by two 600-hp. 
Pratt and Whitney “H” Wasp engines and 
ground-lands on tricycle gear—unusual for 
amphibians. The wing spread is 66 feet 
eight inches; the over-all length, 48 feet four 
inches. Both the nose, where cargo can be 
stored, and the hull of the flush-riveted ship 
are reinforced to withstand the buffeting of 
water landings and take-offs. 

The designer has created a luxurious cabin 
(inset, that can be decorated to 
suit the customer. A galley is in the rear. 
The soundproof interior holds four conven- 
tional seats and two three-seat lounges, be- 
tween which a table can be fitted. Venti- 
lating and heating systems are adjustable. 
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HOW to FLY a DRONE 








— radio-controlled airplanes 
A can now reach almost any point on 
earth, according to Brig. Gen. William L. 
Richardson, chief of the Army Air Forces 
Guided Missiles Division. 

Drones, as the radio-controlled craft are 
called, have many potentialities, civilian 
and military. Some day huge mother ships 
may guide fleets of long-distance, cargo- 
carrying airplanes across continents and 
oceans. Long-range drones armed with 
atomic bombs could be flown by accom- 
panying mother ships to their targets and 
in for perfect hits. The basic principles of 
the drone have already been used in flight- 
testing new airplanes without risk to a 





test pilot. And early next month, in the 
first large-formation test of drones under 
combat conditions, 10 crewless B-17s will 
weave through flak barrages over Texas as 
the U.S. Army tries out its newest anti- 
aircraft equipment. 

Through a five-pound control box—nick- 
named “Yehudi” (PSM, Dec. *45, p. 93) 
for the little pilot who isn’t there, but more 
commonly called a “beeper”—today’s drone 
can be made to do virtually anything a 
piloted plane can do. 

It takes three experienced pilots at con- 
trol boxes to get a drone in the air, fly it 
and land it. Two control boxes mounted 
in jeeps guide the drone during take-ofts 








THROTTLE CONTROL 
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SWITCH 
CONTRO 


PROPELL 
PITCH 


. . AUTOPILOT FLIES THE 
= DRONE, BUT IS UNDER 
+*** tye CONTROL OF RADIO 


a. ff 4 IMPULSES FROM 
BEEPER BOXES OF JEEPS 


CONTROL OR MOTHER PLANE 


PSM drawings 
by STEWART ROUSE 


The view of a drone’s pilot cabin "at left shows the 
motors that contro! the ignition, propeller pitch and 
throttles on impulses from a ground or mother-plane 
beeper box. The autopilot activates other controls. 
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MOTHER SHIP 
€e), hi le G8e) ie). 3 
BY RADIO 
DURING FLIGHT 


TELEVISION SGQPE FOR VIEW THROUSH 
NOSE OF ORONE, OR A LOOK AT ITS 
INSTRUMENT PANEL . 
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FREQUENCY 
INDICATING 
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The control box in a mother 
plane has a television re- 
ceiver (right) that gives the 
beeper pilot a view of a 
drone’s instrument pane! or 
a look through its nose. 


Drones are launched and landed by crews operating 
from two jeeps equipped like the one below. One is 
stationed at the head of the runway, the other one- 
third of the way along it 





CONTROLS 
DIRECTION OF 
DRONE'S FLIGHT 





Here ca ground beeper pilot, 
watching a drone’s approach, 
operates the controls to bring 
it in for a landing 
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At »'ght is a diagram of the panel of 
a mother ship's control box. The row 
of lights at its top represents the 10 
radio frequencies: their functions are 
indicated. The first three frequencies 
opercte the automatic pilot and, 
through it, the drone in flight. The 
remaining seven control motor-driven 
equipment such os landing gear, 
throttles and flaps. Frequency No. | 
is generally used in actual flight 
maneuvers for climbing, turning and 
gliding, while No. 2 and No. 3 are 
supplementary flight frequencies. No. 
2 permits co-ordinated left or right 
turns at constant altitude, and No. 3 
allows skid turns In using frequencies 
above No 3, the safety switch in the 
centc. of the panel must be held in. 
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AIR-BAG VALVE 
FUEL 
ON 
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OFF 


UP 
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and landings. A third, in the nose of a 
mother ship, maneuvers it in actual flight. 
Basically all three control boxes are the 
same. They transmit radio! signals on 10 
difierent frequencies to control the drone’s 
flight. With 10 frequencies to control dif- 
ferent the pilots at the beeper 
boxes, by manipulating switches and the 
miniature control stick, can make the radio 
plane climb glide or turn. They can op- 
erate its flaps. ignition switches, landing 
gear, throttles. propeller pitch, fuel-mixture 
control, brakes and fuel-tank transfer. 

The functions of the 10 frequencies are 
not fixed. Throuch adjustments of the 
radio brain and the motor-driven control 
equipment in the drone, they can be altered 
as needed. In the drones used at Bikini, for 
example, one of the 10 radio frequencies 
was used to open and close the valves on 
bags designed to catch gas samples. Ground 
beeper pilots seldom have to use all fre- 
quencies in drone take-offs and landings. 

In take-offs and landings, the control-box 
jeeps are stationed at the runway, one at 
its head, the other one-third of the way 
along it and off to one side. The beeper 
pilot at the head of the runway controls 
the direction of the plane, manipulating its 
rudder to keep it lined up with the runway. 
He also applies the drone’s brakes in land- 
ings. 

The beeper operator in the second jeep 
controls the drone’s elevators and throttles. 
On take-offs he regulates the length of run 
and the initial rate of climb. On landings 
he sets the glide path and determines the 
touch-down point. 
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functions 


Once the ground pilots get a drone 400 
feet into the air, they relinquish control to 
a beeper pilot in the mother ship. The op- 
erator in the mother ship largely uses fre- 
quency No. 1 in maneuvering his charge. 
He handles the controls of the drone by 
movements of the miniature control stick on 
his beeper box. This box sends out his sig- 
nals to the drone’s radio brain. The brain 
transfers them to a conventional automatic 
pilot in the cabin of the drone, which in 
turn moves the pilotless plane’s rudder, 
elevator and ailerons to correspond with the 
beeper pilot’s commands. 

To advance or retard a drone’s throttles, 
the selector switch on the control box is 
pushed forward the correct number of times 
until it tunes in on the throttle frequency. 
Thereafter the throttles are activated by 
pushing the control box’s activating switch 
up.to advance or down to retard. An elec- 
tric motor in the drone’s cockpit moves the 
throttles, and similar motors operate the pro- 
peller-pitch controls and the ignition switches. 

Above the beeper box is a_ television 
receiver. By pushing the correct buttons, 
the beeper pilot can get a television view 
of the drone’s instrument panel or a view 
through the drone’s nose of what lies in its 
path. In this way, the remote-control pilot 
can continue to fly the drone even though it 
has been lost to his sight in clouds. 

At present, the remote-control range of 
a drone is limited to line of sight—if it is 
within the line of sight it can be controlled. 
This limits ground operation to about 10 
miles and mother-ship control from 35 to 
50 miles. 
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The clear bottle at right was cleaned by water run 
through the new Permutit home water softener below. 
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Home Water Softener. 
Through ruined clothing, corroded 
pipes and wasted soap, hard water 
Co |g ae et costs the average American family 
FIs)! . of 4.45 persons up to $100 a year. 
erass ——— Se EE ora Now the Permutit Co., which has 
nn ll Ee fuer REY 4 long serviced industrial plants, has 
TuBE . x pertected a five-toot home water 
conditioner using the zeolite soften- 


WASHED a \ ing system diagramed at left. 
AND : tee 
GRADED 


GRAVEL—__ | 


WATER- 


SALT IS USED FOR THE PERIODIC 
REGENERATION OF THE CHEMICAL TANK 


WASHED AND GRADED GRAVEL 
SOFT-WATER 
COLLECTOR BRINE SUCTION TUBE 
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Superior Lubricant. Perma- 
lube is a new motor oil war-de- 
veloped by Standard Oil Co., of In- 
diana. Engine tests have disclosed 
that it deposits a minimum of carbon 
on engine parts, reduces ring stick- 
ing, cuts oil consumption and aids 
cold-weather starting. The left pis- 
ton, below, was lubricated with 
Permalube, the right with ordinary oil. 
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Light Conditioner. This 
plastic-mesh Vimlite shade blocks 
glare yet allows entrance of all 
light without loss of privacy. Each 
square of its mesh is a concave lens. 
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Appearance of trees gives clues to underground 


conditions. Permafrost 


“kidneys,” broken lay- 


ers and streaks, are mingled with unfrozen 
material and ice veins. Construction work may 
upset natural equilibrium of countless centuries. = 
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VERY winter the runway of the North- 

way Airfield on the Alaskan-Canadian 
border heaves; every summer jt settles again. 
Concrete floors in the garage and motor- 
pool buildings crack, doors warp and will 
not open, and buildings rise and fall a couple 
of feet as the weather changes. 

Northway is only hundreds of 
places that have challenged our construction 
engineers to whip weather and terrain as 
international politics and military strategy 
force us to inch nearer the top of the world. 
An Army-built field, Northway is located in 
100 miles southeast 


one of 


a treacherous area some 
of Fairbanks. 

The restlessness of the earth there results 
from building on “permafrost,” ground that 
has been frozen for centuries. It rebels when 
men remove its natural insulation and heat 
from their buildings penetrates it. Perma- 
frost covers one-fifth of the earth’s total land 
mass, and its thickness varies from several 
feet to more than 700 feet. 

Quelling this revolt of the earth is one of 
the big jobs confronting the engineers in the 
arctic—and they're doing it in ingenious 
ways. Buildings are set on foundations of 
heavy piling. Piles are sunk deep into the 
permafrost layer and fitted with “collars” of 
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heavy tar paper wrapped around the upper 
portion of each pile. Heavy grease, or peat 
soaked in oil, is placed between the pile and 
the collar. When the “frost zone” (ground 
above the permafrost) heaves and settles, 
only the greased collar moves. The piles re- 
main firm and so does the whole building 
foundation. 

On a vast proving ground near Ladd Field, 
Fairbanks, Army engineers have laid 40-foot- 
square sections of 25 different kinds of run- 
ways. All the known types and combina- 
tions of concrete, asphalt, and gravel are 
used in the samples. Various bases and sub- 
grades reinforce the surfaces. All are being 
observed under controlled conditions as they 
“cure.” The samples that survive best will 
be adopted for our new arctic bases. 

Water pipes, telephone and power lines, 
sewage pipes, and steam lines are buried in 
the earth in boxlike coverings called utili- 
dors. These were first made of wood plank- 
ing, but newer constructions ase of concrete. 

High-pressure steam jets are used for 
drilling as permafrost defies pneumatic drills. 
Even steam must concentrate on one spot for 
an hour and a half to melt a pile hole 14 feet 
deep and 2% feet wide in sandy silt soil. 
Frozen clay takes even longer to thaw. 





of the harth — 


REBELLIOUS. PERMAFROST TESTS 


INGENUITY ‘Paacne BUILDERS. 


PERMAFROST 


A! 


MELTING 


Steam also is enlisted in laying concrete. 
Lines of perforated pipe crisscross the sur- 
face where the concrete is to be poured. 
During the curing period, tarpaulins cover 
the cement, and the pipes maintain a tem- 
perature of 50 to 60 degrees. If the heat 


Pressure steam jets are used to prethaw 
permafrost before piles are driven in. 








Muffs and collars around piles keep buildings stable. 
ground heoves or settles, muff moves, leaving pile motionless. 


dries the concrete too fast, live steam sprays 
and moistens the surface. 

Army-developed tricks of maintenance in 
permafrost areas are as clever as they are 
novel. Settling of concrete floors is corrected 
by pumping a soil-cement mixture under 


When 
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Special foundations can foil permafrost. Here piles 
are set on reinforced concrete foundations, which 
in turn rest on raft of crisscrossed timbers. Roft 
is supported by the permafrost table. 


high pressure beneath the floor. Artificial 
freezing of the earth beneath the floor is 
done by laying in pipes and pumping cold 
brine and other chemicals through them. 

Surface ice resulting from seepage or 
thawing is kept away from landing strips, 
roads, and buildings by “inducing.” This 
tricks nature into freezing the ice where it 
will not threaten the construction. “Planes 
of weakness,” or ditches laid at right angles 
to the direction of the ground water move- 
ment, intercept the subsurface flow and bring 
it to rest in catch basins. This prevents icing 
on construction sites. 

The winter water supply must be stored in 
huge tanks erected on gravel mats at least 
five feet thick. Reservoirs and dams can 


BVILOING HEAT 


MELTS FROST ZONE — 
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PERMAFROST 


In this type, pile is bolted firmly to wood founda- 
tion, made of heavy timbers set in ticktacktoe de- 
sign. Both these types are suitable where there is 
no ground water and frost zone does not swell. 


thaw adjacent and underlying ground, caus- 
ing cave-ins and slides. Water purification 
and distribution systems for large settlements 
must be heated to prevent freezing; a well 
can freeze solid even while it is being drilled. 
But after our engineers have conquered 
permafrost, what? How will this knowledge 
be used by tomorrow’s pioneers? What will 
attract them to this refrigerated region? 
Engineer Richard Finnie, an Alaska vét- 
eran, writes in the Technology Review that 
a good many tourists will want to motor up 
the Alaska Highway and visit the arctic. He 
also foresees the construction of a tunnel 
under Bering Strait to link North America 
and Asia. Still another construction job, 
likely to be realized in the near future, is the 


Surface ice may form under 
hected building with poorly in- 
sulated floors and no cold air 
circulation beneath. To prevent 
this, engineers use underground 
channels to maintain continu- 
ous water flow, protected from 
cold air. 


At right ore ways to prevent 
surface ice damage to road. 
Trench allows cold to reach 
ermafrost table, raising its 
level so that it blocks ground 
water, which then breaks out 
through trench to surface where 
it freezes away from the rood. 





Foundations of heavy buildings, such as hangars, 
garages or other oversize structures, must rest 
on a gravel mat extending well beyond the build- 
ing line. Where buildings are closely grouped the 


building of a railroad northward from Prince 
George, British Columbia, to the Yukon and 
Alaska. This route has already been surveyed. 

To mining engineers, the need for such 
transportation projects and for maintaining 
wartime roads is obvious. The northwest 
territories have copper, lead, zinc, tungsten, 
platinum and tantalum in large quantities. 
Alaska alone has produced $800,000,000 
worth of gold, silver, copper, platinum, lead 
and tin—and more than half of the Alaskan 
territory still remains to be surveyed topo- 
graphically and geologically. 

In subarctic Canada, the output of pitch- 
blende, silver and gold already exceeds in 
value the output of furs. Only a modest be- 
ginning has been made in the exploitation of 


entire area is covered with gravel. The mat must 
be sloped to drain surface run-off. A concrete 
foundation slab can rest directly on the gravel, 
which is unaffected by frost. 


these resources. Most of the prospecting to 
date has been for oil. 

Far to the north, at Point Barrow, north- 
ernmost Alaskan community, the Navy has 
an oil reserve in a 3,000-square-mile area of 
the Endicott Range. Petroleum geologists 
believe that crude oil from Barrow eventu- 
ally will be shipped around the Arctic Coast, 
through the Bering Strait, and on to ports 
in Southern Alaska and the U.S. West 
Coast. They also like to speculate on the 
prospects of laying a pipeline from Point 
Barrow to Fairbanks, where a refinery could 
be built. This would eliminate the long haul 
ot crude to refineries far to the south and 
the reshipment of refined products back to 
Alaskan industries and military bases. 
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From —449° to +4,350° F. This 
range of temperatures available at Ohio 
State’s Cryogenic Laboratory was used on 
secret Manhattan Project work. Now it will 
help study of nuclear moments, metallic 
structures, superconductivity and chemical 
thermodynamics. Soon equipment will chill 
to only .001 of a degree above absolute zero 

159.6° F.). Below, liquid air is drawn 
from apparatus at —308° F. 
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Electric Probe. Foreign metallic ob- 
jects in the body can be found quickly and 
exactly with the Berman Locator (left), re- 
ports the General Electric X-Ray Corp., of 
Chicago. A winding creates an alternating 
magnetic field about the probe. Near a me- 
tallic object, changes occur in this field and 
are picked up by a secondary winding. This 
creates an audible signal, increasing in pitch 
as the foreign body is approached. 


Baking Phosphors for Better 
Lamps. Phosphors that turn invisible 
rays into light inside a fluorescent tube are 
made more efficient by baking, according to 
Westinghouse Electric Corp. Above, plati- 
num boats loaded with chemicals are put 
in 2,700° F. electric oven to cook. 








NEWEST NAVAL SCOUT. The XOSE-!, a catapult- 
launched plane built by Edo Aircraft, is the Navy's 
newest scout. Powered by a Ranger !2-cylinder, 
550-hp., air-cooled engine, it flies at more than 200 
m.p.h. and has a range exceeding 1,000 miles. 


U-BOAT KITE. The contraption below is a German 
rotary kite now being studied by the U.S. Air Forces. 
It is engineless, weighs 180 Ibs. and folds into a 
compact bundle. Towed by U-boats, it carried 


an observation pilot, who descended by ‘chute. 





PRESSURE TEST AIDS. In the atmosphere chamber 
at left the AiResearch Mfg. Co. tests plane-cabing 
pressurizing equipment at simulated altitudes up tam 
70,000 feet. Technicians inside “ascend” within 
limits of human safety to make adjustments. Ana 
other AiResearch pressure implement is the midge 
air-expansion turbine below. Compressed air enter 
at about 150° F. and leaves at -15°—cold enough 
to frost the exit pipe and anything held in front of it. 
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FIVE ROADS TO DOOMSDAY 

















This pone! of drawings reproduces climactic scenes from 
Hayden Plonetarium'’s sky drama depicting five catas 
trophes that could wipe ovt the world. Above, the sun is 


shown as it explodes into o new stor, vaporizing the earth 





in this scene the sun's energy — 35,000,000° F. at its 
core — has faded and its body is growing cold. Snow 
falls on a frozen, dead earth. Unless the sun finds some 


way to replenish its energy it is doomed to burn ovt 





fal 28 ks ». ae +. j 


_, - Swe 











. \ s 
. - me | 
Here on errant stor collides with the sun, a third pos 
sible woy out for the earth. With it would go the other 
planets: Mercury, Venus, Mors, Jupiter, Soturn, Uranus, 
Neptune and Pluto, plus the satellites 
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Then, orfe of those celeitial nomads, comets, whose ex 


stence in the solar family poses o puzzle 
omers, could crash the earth. Science thinks 


for astron 
it unlikely 


Finally, the earth's gravity could lure the moon close 
enough to explode and loose meteors to bombard us at 


speeds up to 45 miles o second 

















MACHINES 


Intricate mechanisms at New 
York Planetarium show how 
celestial forces could burn, blast 
or freeze the world. 


By HARRY SAMUELS 
PSM Photos by ROBERT F. SMITH 


HREE times a day in five spectacular 
ways the earth “dies” in the Hayden 
Planetarium in New York. 

First performed in 1939, the Planetar- 
ium’s sky drama was shut down by the war 
in 1941 and was not resumed until recently. 
The new “End of the World” show is con- 
siderably more vivid than its prewar pred- 
ecessor because of added startling effects 
and more authentic background material 
worked out by the Planetarium technical 
and scientific staffs. The pictures and cap- 
tions on the accompanying pages explain 
how these effects are obtained. 

Scientists and others—mostly others— 
have predicted a possible end to the world 
in the near future as a result of chain re- 
actions set off by the use of atomic energy. 


INGENIOUS LIGHTING EQUIPMENT 


One of 12 identical projectors is shown below with 
slide in position to aid the others in giving the 
Planetarium's skyline a heavy coating of snow for 
the “cooling sun" episode. The !2 projectors ore 
set in banks of six. Each bank has its own light 


source. Each lantern covers 1/12 of the snow scene. 
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that “Destroy” the Earth 


The varieties of cosmic destruction depicted 
in the Planetarium show are, however, many 
millions of years distant by estimates of 
most astronomers. 

The Planetarium audience, seated under a 
huge dome, is transported through time and 
space to the center of Central Park in New 
York on a day billions of years in the future. 

The earth comes to its end the first time 
as the result of the misbehavior of the sun. 
The sun bursts into a nova, or new star, 
something that more than 10 other self- 
illuminated, gigantic heavenly bodies do 
each year (PSM, July ’46, p. 108). The 
sudden, cataclysmic flood of heat and en- 
ergy generated by the blast shrivels the 
earth to death. 

Next, the Planetarium onlookers watch 
the other, but equally final, extreme—the 
eventual cooling of the sun to a degree 
where our globe becomes bleak and frozen 
and can no longer sustain life. 

Gordon Atwater, Planetarium chair- 
man, says this cooling of the sun is an al- 
most certain eventuality unless it has some 
unknown and inexhaustible means of renew- 
ing its energy. 

In the third preview of doom, the earth 
and all the other planets of our solar system 


GIVES “END OF THE WORLD” 


In the scene in which the sun loses its heat and the 
earth grows cold, the audience in the Planetarium 
seems to be in the middle of a real blizzard. 
Below is one of six projectors that create this 
illusion. The lantern consists of a light source 
inside a revolving cylinder whose surface is perfo- 


DRAMA 


LIGHT SOURCE , 


PERFORATED 
ROTATING CYLINDER 


a 


When the moon explodes and sets the earth on fire, 
12 projectors (top row, above) throw the fire scene 
around the base of the sky. Fred Raiser, who de- 
signed all special effects, is adjusting the Lucite 
disks, which are blobbed with transparent cement 
and when rotated cause the flames to flicker. 


ITS TERRIFYING REALISM 


rated with tiny holes (see diagram at right below). 
The projector's housing is also pierced. Light pass- 
ing through the two sets of holes is thrown on the 
stage sky in a spotted pattern. As the cylinder turns 
the spots move and give the impression of a snowfall. 
This is one of the show's most startling scenes. 
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z = P The moon attains astounding size as it approaches 
wv the earth (left). This is done with a carbon arc 
sé light, a photographic transparency of the moon, 
> and a pinhole (above). Light from the arc travels 


through the transparency and the image of the 
moon is projected through the pinhole onto the 
Planetarium's hemispherical roof. As a motor-driven 
spool pulls the arc lamp closer to the transparency, 
the moon's image grows bigger and bigger. A pin- 
hole is used because a glass lens would not hold 
sharp focus as the arc lamp nears the transparency. 


i | 





At the left is a close-up of one of the 
lenses in the Zeiss instrument that makes 
the “stars” for the Hayden shows. The 
stars are projections of tiny pinpoints of 
light formed by rays passing through 
copper pierced by holes. The stars have 
mathematically exact positions. Each lens 
covers 1/32 of the sky. The finger holds 
down the lens's “eyelid.” The eyelid 
climbs up over the lens, as the lens moves 
downward to simulate the course of the 
stars. It prevents projection of the stars 
below the horizon of the earth. 


A section of one sphere of the Zeiss 
many-eyed projector is shown at the 
right. Looking from the top to the bot- 
tom of the picture, the reader can see 
that one !ens is half covered by its eyelid, 
another is almost covered, while at the 


bottom the eye is completely shut. The 
tubes under each lens are weighted with 
mercury and their job is to act as levelers 
for the eyelids by keeping their edges at 
all times parallel to the horizon. 
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When the image of the moon has expanded 
in the Planetarium sky just before “setting 
the world on fire’ and has reached its 
maximum size, the arc-lamp housing hits the 
trigger pointed out above. This contact dis- 
charges an ordinary photographic flash bulb 
and extinguishes the arc lamp (whose func- 
tion is explained in the caption at left). The 
flash and disappearance of the moon cre- 
ate the illusion that moon has blown up. 


are innocent victims of a celestial hit-and- 
run accident. The sun explodes as the result 
of a collision with a star from far out in 
space. 

The fourth possible end of the world 
occurs when a mysterious wanderer from 
space, a comet with a flaming tail, appears 
on the celestial stage. It approaches the 
earth at bewildering speed. Closer and 
closer it comes until it strikes with a terrible 
impact. Where the earth was a fraction of 
a second before there is now only space. 
Though not probable, a collision between 
the earth and a comet is possible. 

Astronomers know that some remote day 
the earth will pull the moon within the so- 
called “Roche’s limit,” a distance from the 
earth roughly twice the earth’s diameter. 
What will happen then is shown in the awe- 
some finale at the Planetarium. 

Moving slowly at first, but gaining mo- 
mentum as it approaches the New York sky- 
line, a huge and terrifying moon soon fills 
half of the sky. There is a shattering crash 
as the moon explodes in the southeast hori- 
zon, breaking up into thousands of flaming 
meteors that bombard the mother planet. 
The skyline that rims the Planetarium be- 
comes a circle of blazing buildings. As the 
flames die down, pieces of the shattered 
moon circle the earth similar to the moons 
of Saturn—a halo for a dead world! 


Above is a close-up of several Lucite disks blobbed with 
transparent cement. When rotated they give false flames 
a natural licking action. They are driven by belting of 
the type used in dentists’ drills. Threaded through pulleys, 
the belting makes it possible to drive the six disks, in six 
different planes, with one motor. During the five acts at 
the Planetarium, Robert Coles, associate curator, explains 
the sky drama to the audience, using an arrow-projecting, 
six-volt flashlight to point out the stars, moon and the 
direction the action is taking. 


PROJECTION LENSES 4 


SLIDES 





CONDENSING LENSES oo souRce 


The diagram above shows how one light source is 
able to serve six projectors in the snow-covered 
and the burning-skyline effects. 


This is part of the show's skyline. It is cut out of 
the background and thus ayoids the shadows that 
would be cast if the buildings were cut from some 
solid material and applied to the base. 
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PULL-APART PIANOS 
manufactured by Pratt 
Read & Co., Inc., of Ivory- 
ton, Conn., are designed to 
make moving easier. Charles 
Frederick Stein, the inven- 
tor, shown at right, says one 
man can fit and secure the 
sections completely within 
a few minutes. Brass hinges 
with removable pins join the 
outer panels to the sound- 
board Wood screws hold 
the other parts in place 





LADDER JACKS manufactured by Reimann 
and Georger, of Buffalo, N. Y., provide a 
sturdy scaffold at any desired height on two 
supporting ladders. The jack can be used 
over the ladder, as seen below, or under, ad- 
justment being provided to make the scaf- 
fold horizontal regardless of the ladder 
angle. Once the adjustment is made, the 
triangle that is formed cannot collapse until 
the adjustment pin is deliberately removed. 





NEW CARVING AIDS for the Thanks- 
giving table include these. One, dis- 
tributed by the Maxwell-Phillip Com 
pany, New York, has an adjustable arm 
to hold the meat or fowl in place The 
one below, by Philip E Ebb, New 
York, has spikes to grip the roast. 
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WATER FOR COOKING is right at the range in the 
kitchen below, saving the housewife many a step to the 
sink. There’s a faucet on the end of a rubber tube which 
is pulled back into the wall by spring action after use. 
The scene appears in PopuLar SciENcE on the Screen. 


QUICK CLEANING is a fea- 
ture of a new plumbing trap 
manufactured by the Bethle- 
hem Industrial Corporation, 
of New York City. As illus- 
trated in the photo at the 
right, the entire bottom of the 
trap screws off, allowing easy 
removal of sediment and any 
obstructing objects. The trap 
is made of brass castings, pre- 
cision machined. 


TWIN TUBS, one for washing and one for 
drying, are provided in the new washer pro- 
duced by the Easy Washing Machine Corp., 
of Syracuse, N. Y. Both can be used at the 
same time. Making a wringer unnecessary, 
one tub dries the clothing by centrifugal 
force. The washing cycle is controlled by 
setting a switch for the kind of fabric. 


MEN’S HATS made of 
plastic fibers combined 
with wool in a special 
weave are now on the 
market. American Vis- 
cose Corporation, of 
New York, produces the 
material, which is water- 
repellent, nonshrinking, 
nonstretching, and ex- 
tremely lightweight. 


HOME HEAT requirements are 
automatically anticipated by a 
new thermostatic control that is 
actuated directly by outside tem- 
peratures. Designed to replace in- 
side room thermostats and day- 
night switches, it produces heat 
at regular intervals, the heating 
periods automatically changing 
as the weather changes. All heat- 
ing stops when outdoor tempera- 
tures rise above 65 deg. The 
control may be used with any 
type of heating system. Known 
as the “Weather Man,” it is a 
product of Automatic Devices 
Company, of Chicago. 
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Gus Starts a@ fc. 
Stop-and-Go 
Customer 


OE CLARK had gone to the bank, and 
Stan Hicks was left in the Model Ga- 
rage office-showroom to take a turn at 

answering the telephone. 

“Yeah, all right,” he shouted into the 

transmitter. “What's the name again?” 

“Spinker!” snapped the voice. 

“Shrinker,” Stan repeated confidently 

“What didja say the address 

The line sizzled. “Not Shrinker, 

dope! Spinker! S-p-i-n-k-e-r!” 

Oh, now I get you, Mr. Stinker,” Stan 

said in a pleased voice. “Whatja say the 


you 


address was?” 

Expletives answered him. “I've told you 
three times where I live!” barked the irate 
Mr. Spinker. “One-seven-two Orchard 
Street. Now get moving, will you?” 

“Yeah—you bet,” Stan said soothingly and 
hung up. 
reading when the telephone interrupted 
caught his eye. He picked up the paper, 
elevated his feet on Joe’s spotless desk, and 
took up where he had left off. Then he 
went onto the comic strips, and he was 
deep in them when Joe came back. 

“Nothing important,” the grease monkey 
reported, and he strolled into the shop. 

Gus Wilson looked up from the job on 
_which he was busy. “Check the tube in the 


The sports page he had been 
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lett-rear tire of that coupe,” he 
directed. “Tom Barnsley says 
acts as if it had a high- 

“There's a rush job,” Stan 
told him importantly. “Fellow 
named Stinker, 72 Orchard 
Street, just called up. Says he 
can’t get his car started. Want 
me to go?” 

“I'll go,” Gus decided. “You 
find out what’s the matter with 
Tom’s tube. Stinker! That’s a 
funny name. Sure you got it 
right?” 

Stan reassured Jim, and 
Gus got the wrecker out and 
drove it the 10 blocks to 
Orchard Street. Where No. 72 
should have been, there was a 
vacant lot. The precise lady 
at 88 said that she had never 
heard of anyone by the name 
of Stinker and intimated she thought it in- 
delicate of Gus to have mentioned it. A 
red-faced woman at 66 remarked causti- 
cally that none of her neighbors was 
named Stinker although some should be. 


“Shut up, jerk, or I'll 
crown you,” she said, 
grasping the broom 
menacingly. 








It took Gus 15 minutes to find out that 
the name was Spinker and the number 172, 
and he wasn’t at all happy about it when 
he drove the wrecker up the driveway at 
that address. The doors of the garage were 
closed, so he rang at the front door. A 
harried-looking young woman answered. 

“It was hours ago that Mr. Spinker 
phoned,” she told him bitterly. “My hus- 
band is a busy man, and he couldn’t wait.” 

“Oh, I see,” Gus said, feeling foolish. “So 
he got his car started?” 

“Mr. Spinker has a terrible temper,” she 
said with more than a touch of pride. 
“When you didn’t come promptly, as you’d 
promised, he lost it and slammed the car 
door good and hard. Then, when you still 
didn’t come, he tried the starter again, and 


By MARTIN BUNN 


” 


it worked. So now we don’t need you! 
Then she slammed the house door. 

He drove back to the Model Garage and 
took the matter up with Stan—with the 
result that the grease monkey, who had put 
a new tube in Tom Barnsley’s tire, was as 
deflated as the one he’d taken out. 

But Gus isn’t one to nurse a grudge, and 
within. a week the Spinker incident had 
ceased to be a subject for reproach even if 
the embarrassment hadn’t been forgotten. 
Nevertheless, Stan looked sheepish when 
he came into the shop just after opening 
one morning and said: “You're wanted on 
the phone, boss. It’s—it’s that fellow over 
on Orchard Street who couldn’t get his bus 
started. He won't talk to anybody but you.” 

Gus grunted, went into the office, and 
picked up the telephone. The voice that 
sprang at him out of the receiver was as 
prickly with inadequately repressed fury 
as a radio set is with static in a thunder- 
storm. About the first printable words Gus 
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heard were: “My car won't start, and I’ve 
got to get to the office. Come over here and 
see what's wrong with it!” 

‘Look here,” Gus told him crisply, “I 
haven't time to go driving around town on 
fool’s errands. If you want me to check 
stay right where you are until I 

Understand that?” 
new 


your car, 
get there 

Over the 
expletives, 
I'll wait! 


volume of 


“Ali 


wire came a 
ind then the voice 
Make it fast!” 


said: 
right 

S HE drove the wrecker across town, 
£\X% Gus indulged in mentally portraying 
the terrible-tempered Spinker. He pictured 
him as a big man with a red face and red 
hair that 
the sort of man who was waiting for him. 

When Gus drove up, the man stuck out 
“Look,” he roared. “A 


an important en- 


ind he was right, for was just 


watch 
quarter to, ind I've got 
gagement at my office at nine. About time 
And don’t call me Stinker!” 


his wrist 


you got here! 

O.K 
a look at this on-again-off-again jalopy.’ 

Jalopy!” howled Spinker. “It's a ‘41 
model. Don’t look at it. Start it!” 

He led the to the garage. “Been 
kicking the starter for half an hour,” he 
growled, “without getting a turn.” 

Why didn't the door? 
worked before,” Gus said with a grin. 

I did, and—” Spinker’s red face got still 
redder. “How did you know that?” 

“You look the type,” Gus said dryly, and 
got into the driver's seat. The ignition was 
on. He pressed the starter .pedal, and the 
engine took off with a purposeful roar and 
sputter. 


" Gus agreed, grinning. “Let's have 


way 


you slam That 


ran without a miss or 

Spinker derby. He 
snatched it off with both hands, hurled it 
to the ground, leaped high into the air, 
and came down on it with both feet. His 


jaw worked soundlessly for some seconds, 


was wearing a 


and then two bitter words emerged from 
under his red mustache: “Confounded 
trickery!” 

“Take it easy, or you'll bust something 
besides your hat,” Gus advised. “You aren't 
the first man who's been made a sucker by 
an automobile electric system.” 

But Spinker wasn’t to be consoled, and 
his shouting and expletives finally brought 
his wife from her sweeping, broom still in 
hand. She gave Gus a nasty look, and then 
addressed her husband in dulcet tones. 

“Hush, Horace dear. Control yourself. 


Think of the children,” she told him. 
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He went on yelling. Mrs. Spinker’s thin- 
lipped mouth tightened. “Shut up, jerk, ot 
I'll crown, you,” she said, grasping the 
broom menacingly. 

Spinker’s yelling stopped as abruptly as 
if he’d been gagged. His mouth opened 
and closed soundlessly half a dozen times. 

“Why does the car start sometimes and 
not start other times?” he asked huskily. 
“Why did it start every morning for a week 
when I slammed the door, and why didn’t 
it start this morning when I nearly slammed 
the hinges off? Why did it start for you 
and not for me? Why? That's what I 
want to know.” 

Mrs. Spinker turned her gaze from her 
husband to Gus, and in her green eyes 
there was the look of a watchful bobcat. 
“Tell him why,” she said briefly. 

Gus grinned. “I'll have to find out my- 
self,” he told her. 

He poked under the hood at 
wiring connections with an exploratory 
forefinger. After he had got to the starter 
motor and poked the lug on the starter 
switch, he straightened up. 

“There it is,” he said. “That lug is so 
loose it forms a high-resistance connection 
—passes enough current to operate the 
lights and horn, but usually it can’t pass 
the several hundred amperes necessary to 


various 


turn over a cold engine.” 

He raised a warning hand as Spinker 
showed signs of sounding off again 

“In this particular case,” he explained, 
“the lug is so loose it can’t pass enough 
current to operate the starting motor. Slam- 
ming the door sometimes jars it together 
so starting is possible. Lots of times the 
same thing is caused by loose battery ter- 
minals.” 

Gus removed the loose lug, cleaned it 
with waste from his coverall pocket, and 
replaced it. He tightened it until it was 
snug. 

“That will get you to your office,” he 
said, “but you'd better bring your car over 
to my shop for a check on all the wiring.” 

Spinker looked at his watch. “Suffering 
cats!” he yelled. “I've got to get going!” 
He jumped into the car and started off, 
yelling to his wife: “Pay this fellow!” 

Gus climbed into his wrecker. “Ill send 
the bill,” he told Mrs. Spinker. 

She nodded. There was a far-away look 
in her eyes. “I hate to see Horace go in 
the morning,” she said. “It’s so—so sort of 
lonesome when he isn’t around.” 





1. THIS ROADSIDE FLARE, a good warning 
light for nighttime highway stops, is made 
from the bottom of an old oilcan. The wick 
is cotton wrapping cord tied into a bundle 
of the diameter of the hole and cut square at 
both ends. Kerosene is good fuel. A bottle 
cap covers the wick when the flare is not in 
use —H. K. 


2. STEERING-WHEEL CRACKS can be filled 
with clear cellulose cement so they won't 
be noticed. Scrape out and’clean the cracks 
in the plastic and force in the cement in one 
or more applications. File and polish when 


dry.—W. A. W. 


3. LEAKS IN A VENTILATOR are best re- 
paired with a new gasket, which can be cut 
from an old inner tube. Remove the ven- 
tilator flap, trace and cut a 4” gasket, and 
cement it to the old rubber. Replace the 
flap, put some wax on the new gasket, and 
close the flap to provide pressure.—D. Z. 


4. WIRING A HEADLIGHT INDICATOR on 
the dashboard is simply a matter of carry- 
ing a wire from it to the high-beam terminal 
on the foot switch. A pilot-light fixture may 
be purchased or made up from a steel clamp, 
machine screw, wood disk, socket, and a 
plastic bottle cap.—A. W. C. 
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Standing sentry over your engine are 
heat-sensitive little gadgets that make 


the difference between carefree motor- 


ing and engine troubles. 


THERMOSTATS on Guard =| 


By WILLIAM H. CROUSE 

F YOUR engine has a tendency either to 

overheat or to warm up sluggishly, bet- 
ter take a look at the thermostat or thermo- 
stats between the radiator and 
Either difficulty is a pretty good sign that 
this vital automatic gontrol is failing to do 
its job. Taking the tip may save you a big 
repair bill later. 

[wo types of thermostats are used in the 
The bel- 


It consists 


engine. 


cooling system of modern cars. 
lows type is the more common 
of an airtight, flexible bellows of copper or 
bronze containing a few drops of a volatile 
liquid. As the water heats, this liquid boils, 
the pressure,expands the bellows, and the 
bellows opens a valve in the water line to 
the radiator. The other is the coil-spring, 
bimetal type, its action depending on two 
metal strips that expand at different rates. 
Ideally, automotive engineers would like 
to have an engine operate at a temperature 
just short of boiling away the cooling water. 
An overcooled engine wastes fuel, develops 
crankcase sludge, and performs inefficiently; 
an overheated engine is not only inefficient 
but also liable to serious lubrication troubles. 
In addition to keeping a nice balance be- 
tween heat and maximum heat 
needs, the thermostat also must hurry the 
engine through the warm-up period. You 
would notice failure in the latter respect 
particularly on a cold morning, for the en- 
gine might continue to splutter and cough 
for miles before settling down, if at all. 
When an engine is cold, the thermostat 
shuts off water flow through the radiator, 
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permitting it to circulate only in the upper 
and lower engine jackets. On many engines 
the pressure of the water pump opens a 
spring-loaded valve in the bypass between 
the upper and lower jackets when the radia- 
tor line is closed. With water circulating 
only within the jackets, the engine quickly 
warms up. Then the thermostat opens and 
allows water to pass through the radiator. 

In some cars, other thermostats help along 
the warming process. One closes the radia- 
tor shutter, preventing air from passing 
through the radiator until the engine is 
warm. Another operates the automatic 
choke, closing the valve to enrich the fuel- 
air mixture when the engine is cold and 
opening it to give a lean mixture for normal 
conditions. A third controls a valve that 
diverts hot exhaust gases into the heat-riser 
oven that surrounds part of the intake mani- 
fold. This preheats the fuel-air mixture. 

Not only does a short warm-up period 
save gasoline and reduce wear on moving 
engine parts, but it helps prevent formation 
of sludge in the crankcase. Sludge is a 
black, mayonnaise-like substance formed 
when oil and water mix, the water condens- 
ing from air passing through the crankcase. 
Normally, this water evaporates and is driven 
out, but on short trips, or if the engine heats 
up slowly, the water accumulates and sludge 
forms, impairing lubrication. 

When the thermostat allows the engine 
temperature to rise too high, the antifreeze 
and cooling water boil away and high-tem- 
perature sludge may form in the oil. High- 
temperature sludge, entirely different trom 
ordinary crankcase sludge, results from a 
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Kingpin of the cooling system is the thermostat. 
It prevents overheating and speeds engine warm-up. 


chemical change that produces small hard 
particles in the oil. These block passages in 
the lubricating system. 

In seeking to keep engine temperature 
within definite limits, automotive engineers 
must consider the great variety of driving 


conditions that engines encounter. Some 
engines are routinely operated at high 
speeds or under a heavy load while others 
are largely driven under opposite condi- 
tions. Climate, atmospheric temperatures, 
and altitude also are factors. Fortunately, 
the thermostat can balance all of these. For 
example, the thermostat may open only 
slightly, or possibly not at all, in extremely 
cold weather if the car heater is removing 
enough heat from the system. 

As you might expect, the most efficient 
temperature ranges yary with different en- 
gines. One car uses a thermostat which 
starts to open at 151 deg. and reaches wide- 
open position at 173 deg. In another, the 
thermostat begins to open at around 160 
deg. and is open at 183 deg. In general, 
where a temporary or alcohol-base anti- 
freeze is used, a thermostat that operates at 
somewhat lower temperatures is desirable 
since such antifreeze compounds boil at 


WATER 


M0... nL 


lower temperatures than water. With the 
exception of a few types, thermostats are 
not adjustable, and a different thermostat 
must be installed to change the operating 
temperature. However, engineers have an- 
other trick up their sleeves to increase en- 
gine temperature without danger of boiling. 

This is the sealed cooling system with a 
radiator or expansion-tank pressure cap. 
The cap contains a spring-loaded blowoff 
valve that remains closed until as much as 
12 lb. above atmospheric pressure builds up 
in the cooling system. This increased pres- 
sure raises the boiling point of water from 
212 deg. (at sea level) to about 250 deg., 
with a comparable increase in the boiling 
point of an alcohol-water coolant. The cap 
also contains a vacuum valve that opens 
when the engine cocls, allowing air to enter 
and prevent a vacuum that might collapse 
the hose or radiator. 

If you have paid attention to the action 
of your heat indicator, you know about how 
far you must drive before the pointer be- 
gins to show that the engine is warming up. 
In cold weather you naturally must drive 
somewhat farther before this occurs. But 
if you drive a long distance and the gauge 
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shows no change, you can suspect that the 
thermostat is stuck in the open position. 
(Sometimes the temperature gauge is stuck 
or defective.) Failure of the heater to give 
out enough heat is an even more noticeable 
indication that the thermostat is stuck. 

You can quickly check thermostatic ac- 
tion. When the engine is thoroughly cool, 
start it, and, after a few seconds, feel the 
top water tank of the radiator or take the 
radiator cap off and test the water with a 
finger. If there is any warmth, the thermo- 
stat is open and allowing water to flow to 
the radiator before the engine has reached 


When cold, the thermostat bors circulation in 
the radiator, left. After the engine is hot, the 
water goes into the entire cooling system, right. 
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Diagram by Buick 
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Numerals on this photo indicate the parts 
of a thermostat. |, housing; 2, gaskets; 
3 and 4, openings for bypassing woter if 
the valve is closed; 5, the thermostatic 


bellows; 6, housing gasket. 
Photo by Chrysler 


























In sealed cooling systems, a pressure cap 
like this on the radiator or expansion tank 
raises the boiling point of the coolant. 


operating temperature. With a cold engine, 
hot water should not be delivered to the 
radiator for several minutes at least. 

This is not a foolproof check, but it will 


give you a good idea of what the thermostat 
is doing. A positive check requires removal 
of the thermostat. First drain the cooling 
system until the water level is below the 
thermostat housing. Then remove the up- 
per water hose and thermostat housing, and 
the thermostat can be taken out. 

Suspend the thermostat and a thermom- 
eter in a pan of water so that neither touches 
the bottom, Now heat the water and ob- 
serve the temperature at which the thermo- 
stat begins to open and the point at which 
it is fully open. 

Although a thermostat stuck in the closed 
position may cause an engine to overheat, 
there also are other possibilities. Extremely 
high temperatures (for example, those 
found on a desert) may prevent the cooling 
system from functioning satisfactorily. A 
sticking manifold valve may not close off 
the heat-riser oven. Lack of oil and over- 
loading also bring about overheating. 

Most often, however, we think of the cool- 
ing system first when an engine overheats. 
This can be quickly checked. Make sure 
first of all that there is water in the radiator. 
Then turn off the engine and look at the 
fan belt. A loose belt may slip and not turn 
the fan sufficiently fast to draw the neces- 





sary amount of cooling air through the ra- 
diator. The belt can be tightened on most 
cars by loosening the generator mounting 
and shifting it slightly. But avoid excessive 
tightening of the belt, for this is hard on 
both belt and bearings. 

Particularly on cars with sealed cooling 
systems, be careful in removing the cap to 
look at the water—or you may be burned 
by steam. In the sealed system, the sudden 
reduction of pressure may permit a power- 
ful boiling action. Pressure can be reduced 
slowly by turning the cap slightly and wait- 
ing a moment before removing it. 

If you suspect that the overheating re- 
sults from a thermostat stuck in the closed 
position, a check can be made by operating 
the engine for a few minutes until it is hot, 
and then feeling the radiator. If the radia- 
tor is cold, you may feel reasonably sure 
that you have located the trouble. If the 
radiator does warm up a little, you then 
have four possible trouble causes—the ther- 


mostat, the water pump, the hose, or accu- 
mulations of rust and scale. 

When water in the cooling system is rust- 
colored or dirty, it seems likely that rust and 
scale may have impeded circulation. For a 
modest charge, garages will add cleaning 
compounds and flush out the cooling sys- 
tem, or you can do it yourself with a garden 
hose. The thermostat should be removed 
and the radiator and engine jackets flushed. 

Some idea of water-pump action can be 
gained by pinching the upper hose to the 
radiator closed while the engine is running. 
(Keep your hands clear of the fan!) If the 


water pressure in the hose is felt to increase 
materially as the engine is speeded up, the 
pump probably is operating satisfactorily. 
Next, release the upper hose and watch the 
lower hose as the engine is speeded up. 
Rotted or worn-out hose often collapses as 
pump stiction goes up with increased en- 


gine speed. This chokes off the flow of 
water. Such hose should be replaced. 


Thermostats used in the cooling systems of automobiles present a varied appearance, but there are only 
two general kinds. One is the familiar bimetal type, the other a bellows containing a volatile fluid. 





ONLY THREE WHEELS support the newest 
car to appear among the current French crop 
of small, light automobiles. The “Mathis” 
has a front-wheel drive and seats four—three 
in front and one crosswise in the rear. A 
water-cooled, twin-cylinder opposed engine 
with dual radiators powers the car to a top 
speed of 70 m.p.h. More than 100 miles per 
gal. at 45 m.p.h. is the mileage claimed by 


the designer. 


The small, flat twin engine 
shown above gives top 
speed of 70 m.p.h. At left, 
tricycle construction can be 
seen. Note the norrow reor 
end, which has room for 
one person sitting crosswise. 


BABY’S MEALS can be served ‘ A TAPERED SHIM that 
en route with a new accessory. An will compensate for ir- 
ice-cube cooled container jstores regular wear on motor 
a bottle until feeding time, when bearings is reported to be 
it is warmed by an electric heater extending the useful life 
that plugs into the dashboard . of old cars. Tapered in 
Che “Papoose” is made by C. & C. i ! thickness from .004” to 
Mig. Co., Chicago, Il. .0005”, the feather shim 
restores full rolling sur- 
face to used bearings, re- 
ports the inventor and 
manufacturer, A. H. 
Blaisdell of Long Beach. 


RECESSED so that it F 
wont catch on clothing - 
or bang careless wrists, 


a new type of steering- 
wheel spinner is mounted 
within the rim. Because 
it lies on a shorter radius, 
it provides even faste1 
turning than a rim- 
mounted one. Northwest 
Tractor & Equipment Co., 
Minneapolis, Minn., 
makes it. 
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goon wood turnings, some simple jigsaw 
\J work, and sets of beveled and decorated 
panels combine to make a period screen ap- 
propriate for an Early American room. Either 
clear or knotty pine is suitable, but knots 
must be firm, and they should be kept away 
from joints and shellacked before finishing. 

All three screen sections are exactly alike, 
except for the upper-panel decorations where 
variety is desirable, and are joined with 
double-acting screen hinges. Mortise the 
turnings into the top rails and glue the rail 
tenons into the stiles. Drill and peg the mor- 
tise-and-tenon joints or put in countersunk 
screws puttied to appear as pegs. 


4” less than 


Dimensions for the panels are 
the openings in the frames to allow for ex 
pansion joints hidden by quarter-round 
molding. The upper panels are composition 
board on which old maps, decals, or other 
suitable decorations are applied and given a 
protective coat of clear varnish. Bevel solid 
stock for the lower panels, which can be 
made up from two or more edge-glued 
boards if stock wide enough for the opening 
is not available. Stain and varnish the wood 
frame before fitting top pane Is.—H. R. D. 
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ene tied Book Ends 


7 * 
DOUBLE 


HIP-CARVING beginners will 


this project. If carefully 


result is a pair of rich-looking chests that 
not only as practical book ends, but 

e also sufficiently roomy to hold cigarettes, 
cards, and other small 

Black walnut is a good wood to use, since 
it lends itself to a fine finish and since it 
is heavy enough to support books securely. 
Lay out the patterns on the front and top, 
remembering that the one for the top fol- 
lows the curve, and cut the V-shaped 
grooves with a small, straight chisel. Then 
dado the ends to receive ” fiber board or 
similar stock for the bottom, drill undersize 
holes for the escutcheon pins that hold on 


serve 


accessories. 


enjoy 
laid out, the 
carving itself is elementary enough, yet the 


AS UTILITY BOXES 


the copper strips, and assemble with glue. 

Before putting on the copper strips, sand 
the corners round. Do the same with the 
feet and the lid, and then take the sharp 
corners off all exposed places with light 
sanding. The inside of tne lid may be 
hollowed. Attaci, with small brass hinges. 

An effective finish for the wood can be 
obtained by three applications of oil, rubbed 
Polish the metal until it gleams 
prevent 


in well. 
and coat with clear lacquer to 
tarnish. 

The cleat between each box and the up- 
rights behind it is wide enough to permit 
the hinged lid to be fully opened. If the 
thickness of the lid is increased, be sure to 
increase cleat thickness.—A. ARMSTRONG. 
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Small Early American Tray Table Has Built-In “Wine Cellar” 


Tuis small tray table is really a miniature 
Colonial “hutch table” with a removable 
tray top. When the tray is lifted off, a deep 
well in the table prov ides storage for bottles 
and glasses or for games, sewing materials, 
ind the like. The larger piece from which 
it was copied had a hinged top, but it also 
had the hutch 
the lid 

All parts of the table are constructed of 
except the feet, which are 

ind the well bottom, which 


or chest, for storage below 


‘” white pin 
Lk” by 14” pine 


is 3/16” plywood. Lay out 2” squares on 
the stock for the ends and aprons, and then 
transfer the curves shown in the drawing. 

The tray is made of maple with a bottom 
of veneered plywood, or of ordinary %” ply- 
wood or hard-pressed composition wood if 
it is desired to apply a print or an old map 
to the bottom as decoration. Curves for 
the four pieces forming the rim of the tray 
are also given in the drawing above and are 
likewise transferred to 2” squares on the 
stock for jigsawing.—Henry R. DiamMonp. 


Personalized Beverage Stirrers Marked with Name on Inside 


INDIVIDUAL sets of beverage stirrers can be made from 





small glass tubing cut to 6” or 7” lengths. 
name on slips of white or colored paper, insert a slip in 
each tube, and close and round the ends in a gas flame. 
When you are preparing for a party, the names of guests 
can be inserted, and the rods then presented to them 
at the end of the evening 


Print your 


Erik H. Durry. 
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JOINTS FROM FITTING 








CUT JOINTS TO INTERLOCK 








SS have stepped out of the toy class. 
Given special shapes, they can be used 
to teach as well as amuse young children. 
The set illustrated above, for example, has 
dovetails locking the blocks into a train that 
can be snaked across the floor or even swung 
through the air. If all the joints were 
alike, it would merely be a simple toy; but 
if you shape each dovetail differently so that 
the train fits together only in proper alpha- 
betical order, it will help teach a three- 
year-old the alphabet. Numbered blocks 
could teach him to count, and other sets 
might be made for anything else a child 
must learn in sequence, from script of 
lower-case alphabets to U.S. Presidents. 
Construction of the alphabet train re- 
quires only a coping saw, some wood, and 
about an hour’s time. Use hardwood ap- 
proximately 1” thick, 14” wide, and 39” 
long. Mark the board into 26 1%” pieces 


and saw them out, following the principles 
suggested above. After sanding, paint and 
letter the blocks in the bright colors young 
children like. For the proper snakiness, the 
blocks should fit rather loosely. Use a thick 
blade in the saw and, if necessary, file down 
any surfaces that prevent the train from 
bending. The dovetails must grip firmly, 
however, so that the train will not fall apart 
easily, and they must be strong enough to 
withstand the inevitable rough handling of 
pre-school children. 

Since the alphabet can seldom be taught 
easily to a child younger than three, two- 
year-olds will get most benefit from the 
simpler number train. Make this set in the 
same way as the alphabet train, but con- 
siderably larger, using wood 1%” thick, 3” 
wide, and 30” long. Cut into 3” squares, 
and this time shape very distinctive dove- 
tails for simplicity.—Sruart Hoyt. 
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1 Plywood %*” thick is the base stock. Make it 

into a box held with waterproof glue and 
brads, first marking the pieces for sawing off 
the top so brads won't come in the way. 


Cotton sheet wadding is cut slightly undersize 

and glued to the top and bottom only. Allow- 
ance must be made for the padding when thé 
pattern for the covering is laid out. 
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METAL LIP BENT 
INWARD TO ALLOW 
FOR THICKNESS 

+ OF COVERING 


Drill a metal lip for screws, attach it to the 

inside of the bottom as shown, and then bend 
it back a little so that the covering on the top will 
pass. Sand the box corners round. 


Stretch the covering over the wood on tacky 

glue. Press it into the corners at. the lip, slit 
at the miter angle, and continue stretching. Pinch 
the lip ends. Sand them smooth when dry. 














gene Ragas luggage 
appeals to everyone, 
but often the price is pro- 
hibitive. 


me « 
Here is an over- we. \\ 


night case that you can 


. & 


/ @) CRAFTWORK 
{CHRISTMAS 


were obtained at a luggage- 
repair shop. 

When laying out the pat- 
terns for the covering, it is 
a good idea to tack the cot- 


for | 





make youfself and carry 7 
with pride. It is handsome and sturdy and 
has the appearance of a luxury item, yet 
it can be made for less than the cost of a 
cheap, flimsily constructed piece. 

The base of the case is a plywood box, 
and the covering is a heavy imitation leather. 
Dull blue was chosen for the case shown 
here, but upholstery shops carry a tempting 
variety, and you will be able to find almost 
any shade you could desire. The lining may 
be any suitable material to Warmonize. Blue 
satin upholstery with gay stripes in rose and 
yellow was used for this case. A modern 
plastic handle and special hinges and a lock 


Cut a rectangle of covering material large 

enough to reach inside the box about |” and 
place the box in the center to mark the pattern 
on the inside face of the material. 


All hardware is fastened with nails started in 

drilled holes and clinched. The hinges shown 
are made especially for luggage and brace the 
top at a 90-deg. angle when open. 


" REMOVE WOOD 
| FoR LOCK 
INSTALLATION 


ton padding in place with 
spots of glue at the corners first so you 
will be sure to have enough material. Note 
how the corners are mitered and cut to 
avoid overlapping on the edges as this would 
keep the lid from coming down tight all 
around. Be sure to allow an extra 1” of ma- 
terial for the front of the bottom section so 
the metal lip can be covered. Slitting the 
material near the mitered ends of this lip 
will enable you to stretch it down smoothly 
inside. The cut ends are pinched together 
and later sanded down slightly after the 
glue has dried. 
The case is shown in color on page 112, 





Lay out and cut the covering for the top in 

the same way. So the top will close tight, miter 
the corners of both pieces and cut with a sharp 
knife to avoid double thickness there. 


Glue lining in loosely over the hinged joint. 

Line the bottom, sides, and top with material 
sewed to cardboard and glued. Cutouts are made 
for the mirror and a tape to hold cosmetics. 
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Fo! R different games are included in a 
compact kit small enough to be taken 
anywhere. Each has its own board Sliding in 
grooved runners. The “men” are marbles 
kept in a drawer. Make the kit of hardwood. 

Fox and Geese is an old-time favorite. 
One player places 17 geese on the 
ind the other has the fox 
made in any 


board at 


the crossed spots, ; 
in the middle. Moves can be 
direction, but only one space at a time. The 
geese try to hem the fox in on all sides, while 
the fox attempts to take them by jumping 
any next to him if there is 
behind. If he fails to take 
has a chance, a captured goose must be re 

turned to a starting point. The game ends 
three re left or the fox 


a vacant space 


a goose when he 


when only geese 


can't move. 


FOX AND GEESE CHECKERS 


FOUR-IN-ONE 
GAME 


Put a dot of contrasting paint on several 
checker men. Turn it down until a man 
becomes a king, and then turn it up. 

Mill requires nine men, the players al- 
ternating at placing them at any point of 
intersection. Each tries to get three in a 
line to “close a mill,” which entitles him to 
take any opponent's man not in a row of 
three, unless there are no others, when one 
of three may be removed. When all are on 
the board, men are moved a space at a 
time. As soon as a player is reduced to three 
men, he may “hop” to any vacant spot. He 
is defeated when he has only two men left. 

Solitaire is for one player. Cover all but 
the center hole and jump until only one 
marble is left. It’s fascinating and not as 


easy as it sounds.—ELMa WALTNER. 


SOLITAIRE MILL 
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Scrap veneer from a crate made this 
hanger. The jig (above, right) has 


three 


shaping pieces—one that 


forms the body and two for the 
curved neck—with clamping wedges. 


The sturdy plywood bracket at right 
was constructed of two ports. For 
the crosspiece, only the simple jig 
made of two blocks pressed together 
with C-clamps was needed. 


Mold Plywood Yourself with Scrap Veneer and Homemade Jigs 


You pon’t need a shop full of hydraulic 
presses and other expensive equipment to 
mold useful, attractive articles from ply- 
wood. With only a saw and screwdriver, 
jigs can be made for shaping drapery clips, 
coat hooks, brackets, and many other dis- 
tinctive household items. And scrap veneer 
will serve as the raw material—the hanger 
and bracket illustrated were constructed 
from the sides of an old packing crate. 

The procedure is the same no matter what 
you make. First, soak narrow strips of .050” 


Kitchen-Distilled Water 


TuHat’s MONEY running down the 
drain every time you pour away 
the pan of water collected from a 
defrosting refrigerator. For the 
water is chemically pure and can be 
used for any purpose requiring dis- 
tilled water—to fill a car battery, in 
photography, or for home chemistry 
experiments. 

In a refrigerator, water vapor that 
evaporated from food, or was al- 
ready present in the air, condenses 
on the coils and freezes, an evap- 
oration-condensation process simi- 
lar to that used to make distilled 
water. Catch the melting ice in a 
clean pan.—Mrs. C. J. Woop. 


File Card 


A FILE card will clean abrasive disks of the dust 
accumulated from cutting soft metal and plastics, 
improving cutting speed and prolonging life. With 
the power off, scrub the wheel briskly.—W. T. 


to .070” veneer in hot water until pliable; 
10 minutes should be long enough. Bend 
two or more strips, depending on the 
strength required, around the jig form, and 
lock these veneer layers against the form 
with the wedges. After the strips have set in 
shape, they are coated with glue and re- 
turned to the jig. Hardwood is used for the 
forms and wedges. The forms, which shape 
the veneer, and the outer wedges are 
screwed to a backing board. The inner 
wedges are free.—Grorce R. JonEs. 


Cleans Abrasive Disks 
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MUSICAL INSTRUMENTS made of clear 
acrylic plastic are a hobby with William 


Glass, shown above with some of the 12 he 
h is ¢ reated over a period ot years His work 
is done at home, the kitchen oven providing 
the heat to form the plastic 


A EUROPEAN RACING CAR was the pro- 
totype of this little model. Less than 5” long, 
it is a product of the craftsmanship of Her- 


bert Lozier, Brooklyn, N. Y. Each wheel is 
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RIDING HIGH, this youngster enjoys the 
mock airplane rigged up by Richard C. 
Clapp, of Little Silver, N. J., to slide down a 
cable stretched at an angle from a_ barn 
There’s a safety belt to prevent mishaps and 
the wheels have knee action to absorb the 
shock when they touch down. 


SEVERAL CABIN CRUISERS built from plans 
published in a series of articles in PopuLar 
ScriENCE MonTHLY (PSM, Feb. to May ’39) 
have been churning Puget Sound this year, 
among them the trim job below turned out 
by Lawrence L. Ames, of Tacoma, and sev- 
eral friends. The cabin design was changed. 


sprung (note the coins in the photo at right 
below), and the steering wheel has complete 
working linkage. The motor and transmission 
are accurately shaped and scaled. 








Have you pulled off a smart one 


lately? We will pay for acceptable WHAT'S YOUR ~ f \ ' 
contributions showing ingenious INGENUITY : [ 
solutions of problems in the home, QUOTIENT? , 
shop, garage, or camp. It doesn’t “ 
matter if it's wacky—if it works. 














WAX CRAYON, rubbed on brass, 
KE aluminum, or other metal surfaces, 
que’ Ll ! AINT HOME serves as an excellent base for sty- 
\ lus markings. After the metal has 
been worked, wipe off the wax 
with paper and buff the article to 
a fine finish.—Mrs. F. J. Hacur. 
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WAITING BY THE TELEPHONE makes 4 guy 
lonely. I don’t wait any more, but if I want to 
find out whether my phone’s been busy, I stick 
two ‘slips of paper—one white, one carbon—be- 
tween the clapper and each bell. A ring then 
leaves a permanent and indelible signature on the 
white paper.—Josepn L. Coy. 


x eer SHOW ME THE WAY TO GO HOME. Wit) the 
== ——|_~Ss— garage light off, our back yard is dark as Dracula’s 
heart. To let me reach the back porch without bark- 
ing up the wrong shins, I rigged a model-airplane 
engine timer into the garage circuit. It shuts off the 
light after I’m in the house. It also gives me light 
for backing out at night, cutting off the juice after 
I'm out of the driveway.—StuART ANDERSON. 
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IT’S A DOG'S LIFE being left all 
alone while the family goes out for 
the day. My pup, Nellie, didn’t 
like it and neither did I, so we 
worked out a way to leave this 
dog’s hot dogs behind. One end of 
a string that holds a wiener is 
looped over a spool and hooked to 
a clock-alarm key. At dinner time, 
the preset clock goes off and the 
precooked picnic comes tumbling 
down.—P. S. BuSHNELL. 
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start cutting out paper dolls 
should be a 
make and cut out 


Bo FORE you 
vourself on 
peaceful day at 
cardboard patterns for the shown 
Then turn them over to the children 
colored it pos- 


outlines, and 


what quiet, 
home, 
pieces 
here. 
along with some stiff paper, 
sible, a pencil for tracing the 


scissors. No glue or paste is needed in mak- 


Cut It Out! 


When you say that to the kids on 


a rainy Sunday afternoon, give 
them scissors, a pencil, and patterns 
for these three paper novelties. 


Then sit back and relax. 


ing the novelties, so there will be no messy 
table to clean when supper is ready. 
All the pieces are folded on the 
shown and interlocked or put through slots 
They are surprisingly strong 
fun of 


lines 


as indicated. 
and can be used 
making them has ended. 

The cigarette dispenser is the easiest to 


as favors when the 
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cut and fold. It interlocks solidly without 
the use of slits. A design painted on it will 
decorate it for use. 

There are no tricks connected with the 
candleholder. Fold the triangular sections 
so they will slip through their slots, and then 








Pegs through the lower 
members of the table 
hold the top level or 
at any desired writing 
or drawing angle. 





“ay at, «29° 


—————— ex, 18" 
) 


flatten them out again so they remain locked. 
Three designs are given for the top of the 
dime bank—square, round, and clover-leat. 
Patterns for each can be made to add va- 
riety. The tnangular pieces also fold to go 
through their slots.—Jack MELLINGER. 


Coffee Table Useful in Sickbed 


Mave of ordinary lumber and _ three 
dowels or broomsticks, and then given two 
coats of enamel or lacquer, this combination 
table has a use in almost every room in the 
average small apartment. 

In the living room, it is a coffee table. 
Its tilting feature employed, it can be set up 
on a kitchen table and used as a drawing 
board. The stretchers should be high enough 
to clear a person’s legs so it can be used 
in a sickbed with the top level or inclined. 

Make the four rounded ends first, taking 
care to get them all alike; then drill three 
stretcher holes with the bottom pieces 
clamped together and drill. a hole through 
for the middle stretcher in each upper mem- 
ber. Glue the outside dowels in the lower 
member and glue the middle dowel only in 
the upper member, leaving it unglued in the 
lower piece so it will serve as a pivot. 

Drill the peg holes in the lower member 
and those in the upper only after the table 
is assembled. Stop those in the upper piece 
so they won't show from the outside. Use 
the lower peg holes as guides and tilt the 
table at desired angles before drilling the 
uper ones. 

The open corners in the 4” by 1%” rim are 
to accommodate the ends of the head of a 
small T-square used butted against the in- 
side of either side rim.—Gorpon S. Gappa. 
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A MULTIPURPOSE GAUGE that can be ad- 
justed to check work as long as 6” reduces or 
eliminates the need for large micrometers or 
numerous fixed gauges. Adjustment for various 
dimensions is accomplished by sliding the limit 
ring to change the distance between it and the 
fixed end ring or the handle. The instrument 
can serve as a go or no-go gauge; a tolerance 
allowance of .005” is ground on half of one face 
of the limit ring, and an allowance of .010” is 
ground on half of the other face. By using two 
limit rings, tolerances can be varied from .005” 
to .020”, report the makers, F. H. Smith Mfg. 


VERTICAL CUTTING OPERATIONS 
can be performed on a drill press with 
the new conversion unit shown above. 


Co., of Chicago. 
It fits over the drill-press spindle and 
changes rotary action to a vertical re- 
ciprocating movement through a steel 
roller cam. With only three moving 
parts, the converter files, cuts, saws, 
or slots. It can be attached to any 
drill press within three minutes, say 
the manufacturers of the unit, the 
Leo G. Brown Engineering Co., of 
Los Angeles. 





PLACING SCREWS in tight 
spots Is easy with this new 
screwdriver. The Jiffy-Tite 
has a split blade that ex- 
pands inside the slot and 
grips the Millen 
Manufacturing Co., of Bos- 
ton, makes it. 


© 


screw. 








oF 


EXACT CENTERING of 
work in power tools is sim- 
plified with an optical sight 
that fits into the chuck, per- 
mitting the machinist to 
look along the spindle axis 
and bring punch or scratch 
marks into line with a reti- 
cle. Known as the Opti-Lo- 
cator, it is made by the 
Benton Co., of Los Angeles. 
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Rubbed Varnish Finish 
for Fine Carvings 


ICH beauty can be combined with lasting protection in 

a finish for fine wood carvings. Wear-resistant gloss 
varnish, rubbed with pumice, gives a fine satin sheen that 
will be superior to the oil-wax finishes that are often recom- 
mended but offer little protection to the wood. The result 
is even better than with flat varnish, which lacks durability 
as well as richness of appearance. 

Here’s how gloss-varnish finishing is done. If a colored 
paste filler is needed—in open-grained wood, for example— 
prime the raised portion of the carving to protect it against 
stain, applying four-hour spar varnish thinned 20 percent 
with turpentine (Fig. 1). Use a %” sable single-stroke let- 
tering brush, taking care that no varnish touches the back- 
ground. 

A thin coat of the filler should be applied to the entire 
panel, working a section at a time with a stiff brush (Fig. 
2). As soon as the filler dries to a dull surface, stop brushing 
and wipe off the excess with a coarse cloth ( Fig. 3), moisten- 
ing with turpentine, if necessary, to remove smudges. Then 
clean out the corners with a hardwood pick ( Fig. 4). In some 
places cloth should be used over the pick. Finally, flick off 
crumbs with a stiff brush, and start filling the next area. 
In this manner the filler stains the bare wood of the ground 
without affecting the varnished carving, increasing contrast. 
When no filler is required, it is unnecessary to prime the carv- 
ing, since contrast can be secured by staining the ground 
alone, or by using stain darker than that on the carving. 

Let the filler dry several hours, apply the varnish, and fol- 
low with a second coat when the first has dried. After this 
second coat has had 24 hours or more drying time, rub down 
with a small, stiff brush, using pumice stone and water (Fig. 
5). Work systematically from one corner, rubbing all sur- 
faces except sharp edges. Wash off with water when you 
believe you are finished, and inspect in a bright light to 
locate any skipped sections. When the entire panel shows a 
uniform dullness, wash thoroughly to dislodge pumice from 
all crevices.—E. M. L. 
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Workshop 
Drawing Table 


HAS ILLUMINATED 
GLASS TOP 


By Evan P. Johnson 


N MANY shops the single piece of equip- 

ment more needed than half the tools on 
the shelves is an adequate planning table. 
This one is designed for the craftsman, the 
illustrator, the architect, and the photog- 
rapher. 

It combines the advantages of a drawing 
table, tracing table, retouching desk, and 
negative and positive film viewer. In addi- 
tion, it provides a shadowless background 
for illustrating small objects and for making 
silhouettes. Its large area of soft, white light 
can serve as an auxiliary light for portrait 
studies, taking the place of a reflector for 
filling in shadow detail. 

The kind of wood used in construction 
makes little difference, but it should be well 
seasoned and free from imperfections. Oak, 
maple, or other hardwood is best for the 
base and-riser since they take considerable 
strain. The trapezoid riser guides of the 
table shown are %” plywood attached to the 
legs with %” carriage bolts. 

Slot the riser uprights from the bottom 
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You'll find your ideas shaping up well as you work 
on a table like this—a real help cather than a 
hindrance to clear planning. Its soft interior lighting 
is restful when tracing. Extended even to full height, 
the table is solid and steady. 


to 2” or 3” below the mortise. Assemble on 
the crosspiece tenons with glue and 3” brass 
screws above and below the mortises and run 
the slots over %” bolts in the guides. The 
riser is locked in position by tightening wing 
nuts or valve handwheels in which the center 
has been brazed up, redrilled, and tapped to 
fit the bolts. 

Clear, well-seasoned 1” by 6” pine will 
make a suitable light box. Miter and glue 
the corners and draw them together with 
long joint nails; then glue and screw on a 
20” by 30” bottom of 4” plywood, and bore 
a series of vents near the bottom edges. The 
dimensions can, of course, be changed to 
suit needs, but a box of this size has plenty 
of room to take four fluorescent lamps with- 
out danger of overheating. 

Crinkled metal foil attached to the bottom 
with rubber cement provides a diffused re- 
flecting surface for uniform distribution of 
the light, and foil-covered inclined pieces 
are added at the ends and sides. If foil is 
not available, flat white paint may be used 








Crinkled metal foil lining the bottom and on four 
removable inclined pieces at the sides and ends 
increases reflection. Note the air vents near the 
bottom in the photo above. The inclined pieces act 
as baffles over them. Handwheels tapped to take 
bolts permit adjustment of the table to different 
angles (below) or heights (right). 


instead. Mount the lamps inside the box, 
screwing the sockets to the bottom, but 
fasten the ballasts on the underneath side to 
cut down interior heat. Use stranded wire 
having rubber insulation heavy enough to 
stand frequent bending when the angle of 
the box is adjusted. 

Attach the box to the riser uprights with 
%” bolts also equipped with wing nuts or 
tapped valve handwheels. A large friction 
washer of lead or leather will lessen wear if 
placed between the wood pieces. Tighten- 
ing the nuts should hold the box at the de- 
sired angle, but some form of adjustable 
stops may be mounted on the riser crosspiece 
and the bottom of the box if a more posi- 


tive support is found necessary. 


Two diffusers are desirable over the 
lamps. Ground glass absorbs little light and 
is relatively inexpensive. Flashed opal glass 
is still better, but it is more costly and not 
as easy to get. Ordinary double-strength 
window glass can be used if covered with 
tracing cloth, but light loss will be consid- 

















erable. Have the glass cut with %” allowance 
for expansion and support it on 4” square 
molding—one glass about 4” above the lamps 
and the other just below the top of the box. 
If greater diffusion is desired, interpose a 
sheet of tracing cloth. 

Take care in making the top frame to 
avoid trouble in fitting in the plate-glass 
working surface. It may be well-seasoned 
white pine or plywood and should be at 
least %” stock. Rabbet the inside edges so 
the plate glass will fit flush or glue and screw 
on %” square molding. Mitered and end- 
lapped corners give a neat appearance. For 
sufficient strength on the working surface, 
the plate glass should be %” thick, The 
frame shown measures 24” by 38” and is 
held to the light box by screws and six small 
angles. A 20” by 30” glass was used. 

While almost any finish will do, a coat of 
stain and two of rubbed varnish will give 
the piece a professional look. If enamel is 
preferred, do not paint the parts of the riser 
uprights that slide, but wax them instead. 
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HO-Gauge Streamliner 


BUILT ON YOUR KITCHEN TABLE 


By HERBERT LOZIER 


UNIOR’S traditional Christmas gift, a 
model train, can be made right.on your 
kitchen table for a few dollars. Plastic 

tovs from the ten-cent store, like those at left 
in the photograph above, are transformed 
with motor and truck units, cardboard, and 





«(” (ALL PARTS GRASS, AND 
SOLDERED TOGETHER) 











BOLT TO HOLE 
iw TRUCK ANDO 
FILE HEAD 


SHALLOW 
U-BRACKETS ¢— 
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paint into the modern streamliner at the 
right. Designed for HO-gauge track, the 
locomotive will pull six cars and climb al- 
most any grade. 

Only ordinary hand tools are needed for 
construction. The motor, drive gears, and 


. trucks may be salvaged from an old multiple- 


unit car of HO scale, or purchased from a 








model-supply store. The parts needed for 
the drive are two 15-tooth bevel gears %” in 
diameter, two small radio-dial pulleys, and a 
few short bits of brass rod and _ tubing. 
Mounting details in the drawings apply to 
the particular permanent-magnet motor 
shown and must be altered to suit other 
types. ' 

Start construction with the frame, which 
is made of flat brass lengths with cross braces 
on the bottom and three small angles on top 
(Fig. 1). Drill and tap all holes before as- 
sembly. Then solder the frame together care- 
fully, cleaning off excess solder when cool. 

Before mounting the motor, solder the 
drive pulley to the shaft, using a brass bush- 
ing if necessary. If the motor has a gear 
mounted on the shaft, you can attach the 
pulley directly to this gear, but make sure it 
is exactly on center so that it will run true. 

Mounting the motor re- 
quires two holes drilled and 
tapped for 2-56 screws about 
5/16” long. To assure align- 
ment, these holes should be 
spotted through the frame 
while the motor is held be- 
neath it. Set the motor so 
that the brushes are vertical, 
with one brush grounded to the frame by a 
short length of wire. 

Next is the drive (Fig. 2). Remove the 
wheels and axle from one end of an HO 
passenger four-wheel truck by filing off the 
bit of metal at the bottom of one side of the 
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truck, just below the axle. Gently tap or 
twist off the solid metal wheel, being very 
careful not to disturb the insulated wheel. 
Once the wheel is off, slip over the axle a 
piece of tubing 3/16” long. Then solder one 
bevel gear to both the metal wheel and the 
axle. Place it carefully so that the wheel 
spacing will not be changed. 

Before returning these wheels to the 
truck, file a notch in the top plate of the 
truck on the side still retaining wheels. This 
provides space for a stop to prevent the truck 
from moving out of alignment. Now replace 
the wheels, retaining them with a bit of 
solder at the points where metal was previ- 
ously filed away. 

Assemble the drive as shown in the draw- 
ing, soldering the gear to the shaft, over 
which goes the small tube. Then attach the 
pulley wheel in line with the pulley on the 
motor. Bend and trim the 
ends of the brass mounting 
bracket to make the height 
of the shaft in the long tube 
match the height of the gear 
on the truck axle. Solder the 
bracket to the frame 2%” 
from the rear and assemble 
the long tube and shaft to it. 
Then fasten the short tube to the two brass 
legs, checking height and alignment. Solder 
the stop in the notch in the truck and in a 
similar notch in the rear cross brace; and 
solder the U-brace to the bearing tubes on 
the axle and shaft. [Turn the page.] 
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Top view shows motor, pulleys, and wire to pickup. 


Lead weights over forward truck increase traction 


For the drive belt, use a rubber band 
knotted, cemented, or joined with part of a 
wire staple. The motor and drive are now 
ready to be tested. Turn the unit over and 
apply current. All moving parts should run 
freely without binding. 

This drive mechanism will operate satis- 
factorily on circular or oval HO track free of 
switches and crossings. If the model is to be 
used in a more complex layout, however, the 
alternative worm drive shown in the drawing 
will be needed to clear the rails. Use this 
" instead of bevel gears, fit larger wheels, such 
as OO gauge, to the HO axles, and employ 
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Forward truck, mounted on bar, swings as well as 
turns. This truck carries the power pickup contacts. 


smaller pulleys. Other details remain the 
same. 

The pickup contacts (Fig. 3) may be 
mounted on either the forward or rear truck, 
but should be installed before the trucks are 
attached to the frame. The contacts must 
brush the wheels without restricting their 
movement, and should not touch the metal 
of the truck. Connect the pickup to the 
motor with a flexible lead, making it long 
enough, if the pickup is attached to the for- 
ward truck, to allow the truck to swing freely. 

Mount the forward truck on a pivot bar 
so that it can swing as well as turn. Lead 

weights should be added to 
the frame to increase trac- 
tion, bringing the total 
weight of the locomotive to 
about % Ib. 

The final step is the addi- 
tion of the body (Fig. 4), 
which is fastened through 
holes matching those in the 
frame angle brackets. Re- 
move the toy wheels and 
axles, and cut off the imita- 
tion truck frames, leaving a 
straight line along the bot- 
tom for the cardboard sides. 

Construction of the sec- 
ond unit is shown in the 
drawing (Fig. 5). It has a 
wood floor and HO trucks, 
with a block placed between 
the couplers and the floor to 
give proper height. Cars are 
made in the same way. 








When the pattern is sawed out, and all 
the edges are filed, sanded, and buffed, 
lift the protective mask from both faces. 
Once the paper is removed, the piece 
must be handled carefully. 


Round the corners of the wood, fit the 
plastic over it, and place both in o warm 
oven. Insert a dish or sheet of metal 
under the head to prevent contact with 
rough surfoces when the neck softens. 


If any port is unsatisfactory, you can re- 
heat and reshape the piece. Watch the 
oven temperature carefully to prevent 
overheating and blistering. Hold the 
plastic in position until it is stiff. 


Swan Candy Dish 


"fae MAY well wish you were “all thumbs” when 
you start bending this plastic dish, and discover 
that a few extra fingers would help immensely. But 
don’t think you've failed if the first tries are unsuc- 
cessful: thermoplastic material can be reheated and 
reshaped as often as necessary. 

Draw a grid of squares, and lay out a pattern to 


any size you like. Paste the pattern on top of the 
protective paper on the plastic, and saw, smooth, 
and buff the edges. Nail up a jig to form a shallow 
box of the shape shown by the dotted lines on the 
pattern below; balsa is easy to shape and can be 
sanded to velvet smoothness. 

Set the unmasked plastic and the jig into a warm 
oven until the plastic is perfectly pliable. Then, 
using clean gloves, force the center portion firmly 
and squarely down with one hand, letting the wings 
turn up and supporting the tail with the little finger 
of the same hand. With the other hand curve the 
neck and pinch the sides of the head upward. The 
piece may afterward be colored by immersion in 
a‘suitable hot dye.—Harry WALTON. 
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COUNTER- 
SUNK 
SCREWS 


YQ” DowELs 





Three-trouser hangers are a boon in closets of 
limited space. Make the arms of %” stock and 
glue in the dowels. Cut the ends of a hanger 
square and screw the extensions in place. 


To keep young children out of low cupboards, 
use two catches—one with a sliding and the 
other a turning action. While an adult can open 
the door with one hand, toddlers are kept out. 


a 


DOUBLE CATCHES 
ON EACH DOOR 


A shower-curtain hook with the 
small end bent back and inserted 
behind a cleat in the closet is a 
convenience for hanging up the 
vacuum-cleaner extension tube. 
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One way to make sure newly 
mixed paint will match when dry 
is to daub a sample on a piece 
of tin-can stock and dry it quickly 
on a radiator or in the oven, 


PAINT SAMPLES 
ON THIN METAL 


When your arms are filled with grocery bags 
or packages, a small shelf on a bracket be- 
side the back door will provide a place for 
unloading and give you a chance to 
keys and turn the knob. Such a shelf will also 
hold milk and other deliveries out of the 
reach of neighborhood cats and dogs. 
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Torn fabric behind the grille of 
a small radio looks slovenly. Use 
an old necktie, opened out to 
one thickness, as a replacement. 
Hold it with cement and tacks. 


FABRIC FROM 
OLO NECKTIE 
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SOLDERING IRON 





Cracked putty may be softened 
and reseated simply by running 
a hot soldering iron over it. Also 
use the iron to help dig the putty 
out when a pane is replaced. 








To avoid removing shingles when the sheathing 
under the first course next to the gutter is 
found to have rotted, slip a 1” by 2” strip 
under the shingles after drawing the nails. 
Then turn it on edge, pull the old boards out, 
slip the new in, remove the strip, and nail. 


Double glazing can substitute if 
a storm door can't be used. To 
install the second pane, saw the 
old molding lengthwise and put a 
piece on each side of the glass. 





When linoleum is laid, a range, 
refrigerator, and other pieces 
can be moved back in place 
without scarring the floor if an 
old blanket is used as a skid 


WOODEN STRIPS 
GLUED TO ToP 
AND BOTTOM 


REMOVABLE 
SIDE STRIPS 


Maps or charts that are constantly referred tc 
can be protected with four battens, two of which 
are permanently attached and rolled up inside. 
The other two act as spreaders in use. 


An old inner tube cut through near the valve, 
which is then removed, will make a moisture- 
proof gun case when tied at the ends. Any holes 
in the tube should, of course, be patched. 


SECTION OF INNER TUBE 
TIED AT ENDS 
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A chalk line helps keep shingles even. Fasten the ends, hold it down at the middle, and snap both sides. 


Laying Wood Shingles 
on a Straight Rooi 


By EDWIN M. LOVE 
SIXTH OF A SERIES 


YINCE you will invest a good deal of labor 
\J in shingling a roof, it pays to obtain the 
best materials. No. 1 cedar shingles are clear 
and vertical-grained, while No. 2 shingles 
are slash-grained and occasionally knotty. If 
second-grade shingles must be-used, the life 
expectancy is reasonably long provided the 
sheathing has been properly spaced and 3d. 
galvanized nails are used. 

Shingles are usually sold in bundles of 
900. Four bundles will cover a “square” 


SERRATED 


ew 


(100 sq. ft.) if the shingles are laid 5” to 
the weather. Five bundles are needed per 
square if laid 4” to the weather; four and a 
half will do if the exposure is 4%” and will 
leave some extra for rip-rap. 

Do not waste time with a hammer or ordi- 
nary hatchet, but obtain one like that in 
Fig. 1 and make a keen edge on the back of 
the blade. A nail sack with an oversize 
pocket, such as a large, heavy patch stitched 
on a shop apron, is also a necessity. 

Build a simple seat, or “jack,” to fit the 
pitch of the roof, as shown in Fig. 2. Make 
the sides of 1” stock and cut the bottom to 
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the roof slope. Use double thicknesses of 
shingle butts or plywood for the seat and 
back. Two strips of 4%” by %” iron drilled 
and screwed to the inclined edges will serve 
as spurs. Bend the ends and file them to 
chisel edges so they will grip. On a steep 
roof, use toe cleats as well (Fig. 2). 

Carry up several bundles and distribute 
the shingles by sticking handfuls between 
the sheathing about 3’ above the eaves. 
Work can be started with the shingler on 
the roof if it is no more than quarter pitch. 

Nail the first shingles at the corners, as 
indicated in Fig. 3, gauging the butt pro- 
jection beyond the sheathing with the hatchet 
head against the edge and the handle against 
the shingle. Professionals gauge this %” pro- 
jection beyond the shingle mold with the 
eye, but a strip may be tacked to the mold 
as a guide. Stretch the starting line and 
nail shingles at intervals to keep it from 
sagging. Then lay a double course, driving 
the nails near the butts in the first layer and 
inclining them to avoid pricking through the 
overhang. If the shingles are dry, space 
them about 4” to allow for swelling. 

Sometimes a chalk line is struck over the 
double course to guide the next one; and it’s 
a good plan to use a line when courses be- 
come noticeably irregular. On a long roof, 
fasten the line at both ends, press it down 
at the center, and snap the halves. 

Because of a mistaken notion that a gauge 
is hard to manage, most amateurs prefer a 
straightedge. If you insist on using one, it 
should be narrower than .the shingle ex- 
posure, as in Fig. 4, to prevent hiding the 
joints. Tack it with shingle nails and pry 


Start shingling ot one corner, gauging the first 
shingle to project %4” beyond the shingle mold, and 
drive a nail in the butt for a starting line. 


with the hatchet blade for moving. Instead 
ot nailing the shingles individually, lay out 
a row the length of the straightedge at a time. 

An inexperienced man may lay only six 
bundles in a day, while a professional often 
lays 30 or more. The difference is largely 
due to the use of a hatchet gauge and carry- 
ing nails in the mouth. A shingler tosses a 
small handful of nails into his mouth, works 
out two points with his tongue, and picks 
them out between thumb and forefinger. 
This trick can hardly be mastered in one job, 
but it is quicker than taking from a pocket. 

Galvanized nails may make your lips very 
sore after a couple of days, but if you perse- 
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vere for a few more days your lips will be- 
come hardened. However, a stripper may 
be made from sheet iron, as shown on page 
174, hung abeve the nail pocket, and used 
instead of the mouth. 

Gauge a shingle with the hatchet, as shown 
in the photograph at right. The left hand, 
with a pair of nails in the fingers, holds the 
shingle in place while the hatchet is raised 
for a blow. Strike a nail to start it and again 
to sink it, drawing back the hand between 
blows. Without breaking rhythm, place the 
other nail and drive. it. An hour can be 


Gauge placement of the shingles with the hatchet, 
catching the gauge on one shingle and butting the 
new one against the head. The left hand holds 
two nails, one in readiness for driving. 


USE TIN SHINGLES 
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1S SHORT 
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Cut the top shingles flush with the ridge, using the sharp corner of the hatchet and pressing against the 
elbow with the knee. Hold down the butt with one foot when breaking off the tips. At right, putting on 
rip-rap. Some shinglers prefer to sit astride the ridge after the work has been well started. 


wasted in a day if you lose a count in shift- 
ing to the second nail. If six courses are car- 
ried at once, and the shingles are of good 
width, it is usually possible to find a place 
to use every shingle picked up. 

Shingles are laid in a variety of patterns, 
some of which are shown in Fig. 5. Irregular 
“hit-and-miss” courses break up severe regu- 
larity, while regularly recurring double or 
close courses relieve monotony and empha- 
size the length of the building. 

Avoid aligning joints in alternate courses. 
Shingles that crack when being nailed al- 
most invariably do so over a joint in the 
course below, and if there is also a joint di- 
rectly above, this puts three in alignment 
and results in a possible leak (Fig. 6). 

If shingles run narrow, the side lap may 
have to be decreased at least for alternate 
courses. Save out some 4%” to 5” wide for 
the rip-rap. Watch for cross-grained shingles 
and flip them over to point the grain down- 
ward, as in Fig. 7. Place knots over solid 
sheathing and bridge them with sound 
shingles. Save some for ridge courses where 
knotty er nds are cut off. 

Vent flashings must be shingled in, and 
most are handled as in Fig. 8. As lead flash- 
ings (not shown) have wide aprons, nails 
must be driven through the shingles into 
them. Keep shingles from 1” to 2” from the 
pipe sheath, depending on size, and leave 


troughs for dirt and leaves to wash out. 
Some building ordinances require all wood 
be kept 6” from metal or composition flues. 

When vent pipes cannot be brought up 
between sheathing boards, one must be cut 
through. Stiffen the ends by nailing cleats 
beneath at each side, as shown in Fig. 9. 

The ridge course should show a normal ex- 
posure below rip-rap—never more and little 
less. When shingling nears the ridge, meas- 
ure the distance and reset the gauge to make 
the last course right. Cut projecting shingle 
ends with the hatchet corner and stand on 
the butts when breaking the tips. 

When saving out shingles for rip-rap, esti- 
mate the number by these formulas, in which 
L stands for ridge length in feet: 4” to 
weather, 6L plus 4; 4%” to weather, 16L di- 
vided by 3, plus 4; 5”, 5L plus 4 

Strike chalk lines for each side of the 
ridge, mark the center, and work toward it 
from the ends. Start by nailing a shingle and 
trim the upper edge flush with the opposite 
slope. Lay the second shingle on this slope, 
lapping over the first, and trim flush with the 
first. The third is over the second and the 
fourth over the first (Fig. 10). Succeeding 
courses are single. 

Trim the center or cap shingles to show 
the same margin at both ends on shingles 
below, and finish with a tin shingle, as in 
Fig. 11, to keep the caps from splitting off. 
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Nail Stripper Saves Sore Lips 


A stripper, or nail dispenser, will pre- 
vent lip sores from galvanized nails when 
you shingle your house. Properly made, it 
is nearly as efficient as holding the nails in 
the mouth. Nails hang by the head point 
down in the slot, ready for picking. The 
V prevents crosswise jamming, and the in- 
clined throat eliminates catching of heads 
as nails are drawn through the gate. If the 
stripper is jarred often to shake up the nails, 
few will drop head first into the gate. 

Cut the parts from heavy galvanized 
sheet iron and roll the slot edges over a 
%” rod. Bend the tabs, tack-solder the ends, 
adjust the slot width, and finish soldering. 

The success of the stripper . depends 
largely on the throat. Trim the wood back- 
ing until its gate will lie close to that in the 
end. Cover the face with sheet metal and 
bell it into the gate, fairing it smoothly. Fill 
any space in the fit with composition wood. 

Suspend the stripper with small battery 
clips and riveted hinges so it will swing. 
After satisfactory tests, install the spring and 
lubricate the inside.—E. M. L. 


Crosscutting and Ripping Guides Square Work on Saw Table 


Berore starting the crosscut guide shown 
in Fig. 1, square the two side edges of the 
table parallel with the cutting plane; then 
mark a line on the table at right angles to 
and about 10” in front of the saw. Nail the 
back-support strips to the sidepieces and 
tack the backpiece lightly. Try on the table 
and adjust to bring the sidepieces in full- 
length contact. Lay the frontpiece on the 
table with the guide face parallel to the 
marked line, tack to the sidepieces, readjust 
as necessary, and nail the four joints firmly. 
Finally, cut the saw slots with the table-saw 
blade. 

rhe ripping guide in Fig. 2 was designed 
for a table 36” long. In laying out the two 
guide holes to be drilled in the table top 
for the locating pins, make certain they are 
parallel to the cutting plane and equidistant 
from the saw centerline. The distance be- 
tween centers of the holes must be the same 
as that between the connecting pins in the 
angle iron.*To assure this, clamp the angle 
to the table and drill through its holes. The 
length of the arms should suit the table. 
If it is verv wide, drill several sets of guide 


holes.—Epwarp R. Lucas. 
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Grooving Cutter of Drill Rod 


A DUAL-PURPOSE rotary cutter that makes 
grooves of any width and also serves as a 
planer on wood or soft metal can easily be 
machined from %” drill rod. Turn the blank 


as shown in Fig. 1, making a somewhat 
concave face to eliminate drag when the 
tool is employed for planing. Next, scribe 
eight marks from slightly above center 
straight out to the left (Fig. 2), using the 
index head of the lathe for spacing. If no 
surface gauge is available, use a sharp- 
pointed tool turned on its side and advanced 
by the cross feed to mark these lines. 

Cut slots to the left of each mark with a 
jeweler’s saw or knife file and form the teeth 
to the shape shown in Fig. 3. Harden the 
cutter by heating it to a cherry red and 
plunging into oil. Sharpen the teeth with 
a fine stone.—H. P. 


Gas Torch from Brass Tubing 


AN EFFICIENT gas torch for workshop use 
can be built from standard brass tubing. 
The gas inlet tube is a 6” length of %” o.d. 
tubing with a plug %” long soldered in one 
end. Drill a 3/16” hole in this plug and 
solder in 3%” of 3/16” tubing, which should 
project about 2%”. Fit the end with another 
plug %” long drilled through with a No. 60 
drill. 

The nozzle tube is made from 8” of 7/16” 
o.d, tubing of an inner diameter to slide 
closely over the gas inlet tube. A 1” plug 
with a 4” hole is fitted in one end. Bend 
the tube about 5” from the other end after 
heating it red hot. When cool, drill six %” 
holes straight through, the first 1” from the 
inlet end and the others 5/16” apart. A 
1%” long regulating sleeve, which slides 
over the holes to control the air supply, is 
made from round or hexagonal stock drilled 
with a 7/16” hole and locked with an 8-32 
setscrew. 

The handle, a 4” piece of %” plastic or 
wood rod with a %” hole straight through, 
is slipped over the inlet tube, leaving about 
1%” projecting for the hose connection. As- 
semble with the sleeve in place, sliding the 
nozzle over the inlet tube and against the 
handle. Finally, drill and tap for a 2-56 
screw to hold the nozzle tube. Adjust the 
air sleeve until the flame. becomes a clear 
blue.—HERBERT PFISTER. 
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CEMENT with an Iron Heart 


Iron cement usually comes as a dry gray powder, 
and all you need to do is mix it with water in a 
container, as above. For certain jobs it should be 
mixed to a stiff putty, for others a thin paste. 


If a wood screw becomes loose in its hole, iron 
cement is a good solution to the problem. Simply 
apply a small amount of cement, as above, insert 
the screw, and the cement will anchor it tightly. 


A hole in a metal cylinder can be repaired with 
a self-tapping screw and a plain washer. Apply a 
little cement to the washer and screw down tight. 
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Furnace cracked? Or plumbing 
leaky? When such things occur, 
reach for the tough customer of 
the fix-it compounds. 


By WALTER E. BURTON 


NY list of materials for use in the home 
and shop should include iron cement 
well up near the top. With an all-purpose 
iron cement, you are ready to tackle many 
a repair job that would otherwise be difficult 
or impossible. And if the task calls for some- 
thing specialized, there’s a good chance that 
an iron cement is made just for that job. 

For the most part, iron cements consist 
of a large proportion of powdered iron, plus 
a few other ingredients that vary according 
to the brand and intended use. A typical 
cement, for instance, might include 60 parts 
of powdered iron, 2 of sal ammoniac, and 1 
of flowers of sulphur. 

When hizrdened in a mass, some of the 
commercial iron cements are fairly brittle 
and may fracture if struck a sharp blow, but 
when confined by solid iron or steel, as in a 
crack or hole, they seem to resist breaking 
quite well. They can be drilled with high- 
speed twist drills if the feed is kept gentle 
to prevent cracking, and they can be sawed 
and filed, although the going may be some- 
what tough. Like solid iron, iron cement 
may rust if left unprotected. 

You can buy iron cement in cans contain- 


Cracks that allow winter winds to enter around a 
cellar window can be calked with on iron cement 
mixed to putty consistency and applied as below. 








ing only a few ounces or in 
kegs containing up to 100 lb. 
A few specialized prepara- 
tions are sold in paste form, 
but the typical all-purpose 
iron cement is a dry, gray 
powder that is easily” mixed 
with water to form a putty- 
like paste. This sets rapidly 
to iron hardness. In that state 
it is resistant to flame, water, 
oil, gasoline, steam, and vari- 
ous chemicals. 

A paper cup is handy for 
mixing small amounts of the 
powder form, since it can be 
discarded after use, but other 
containers will do if you wash 
out the excess cement before 
it hardens. For mixing and 
applying small quantities, a 
wooden paddle serves well, 
though it is better to use a 
putty knife or trowel for the 
larger jobs. 

Water and powder may be 
proportioned to produce either 
a stiff putty or thin paste, the 
particular application deter- 
mining the best consistency. 
The stiffer mixes will dry in 
less tiie and develop greater ultimate hard- 
ness. When extreme hardness and com- 
pactness are required, the cement often can 
be tamped or hammered into place. 

Types of iron cements other than those 
intended for all-around use include the fol- 
lowing specialized mixtures: 

A foundry cement for filling blow holes, 
cracks, and other irregularities in cast iron, 


Loose handles on your shop tools, furniture, and 
kitchen equipment may be reset with iron cement. 
Wipe away any excess cement before it hardens. 


Iron cement is an ideal compound for many repair jobs on a heater. 


and for covering recessed heads of bolts 
and screws. 

Hydraulic iron cement that hardens slow- 
ly under water. In other respects it is simi- 
lar to faster-hardening all-purpose cements. 

Plastic iron putty, suitable, for filling holes 
and seams in metal and wood and making 
water-tight joints between glass and metal. 

A soft-metal mixture intended for use in 


lron cement effectively plugs holes in pipes and 
boilers. Sandwich it between plain washers drawn 
against each side of the hole with a bolt and nut. 
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For greater efficiency, you should seal the crack 
around the top door of a gas-burning furnace. The 
job can be done with iron cement, as shown above. 


How a stud may be anchored in a concrete wall is 
seen below. The stud is a bolt, its head inserted 
in a hole which is then packed with iron cement. 


Special iron cements are available for repairing 
cracks in a concrete floor, but a general purpose 
cement will do. Below, a broken abrasive wheel 
is used to smooth the surface after one such job. 
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Applied to pipe threads, iron cement makes joints 
leakproof. A special preparation for this purpose 
permits loosening of such joints at a later time. 


Oversize caster holes: in furniture may be built 
up with iron cement mixed to the consistency of 
fairly stiff putty. Wipe away the excess cement. 


Below, recessed boltheads in a steel assembly ore 
covered with iron cement. Special types matching 
the color of cast iron are available for filling 
blow holes and other irregularities in castings. 





RADIATOR LEAKS 
Drawings from Smooth-On Mfg. Co. 


thin applications on pipe threads and 
other joints. Since this withstands high 
heat and pressure, it is useful for seal- 
ing seams in boilers. When threaded 
joints are sealed with this cement, they 
may be taken apart later if this is 
necessary. General-purpose iron ce- 
ments are frequently used for perma- 
nent sealing of pipe joints. 

Special cements for calking joints 
in cast-iron soil pipes, gas lines, and 
similar jobs are also obtainable. Others 
are intended for waterproofing and 
hardening concrete floors and walls, 
for repointing old masonry, and for 
patching holes and cracks in concrete 
floors that bear heavy traffic. 

Aside from the true iron cements 
there are also special preparations for 
such jobs as patching surface holes and 
irregularities and filling cracks and 
joints in aluminum and bronze. 

The accompanying photographs and 
drawings show only a few of the vir- 
tually endless ways in which iron 
cement may be used. 
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Small Items Duplicated by Casting 
Iron Cement in Paraffin Mold 


Amonc the more unusual applications of 
iron cement is the duplicating of molded 
shapes, such as the upholstery tacks in the 
photo below. Here a mold was made by 
pressing the head of one of the original 
tacks into warm paraffin. The depression 
then was filled with iron cement mixed to 
moderate stiffness, and a carpet tack was 
embedded in the mixture. When the cement 
had set, ragged edges were filed smooth and 
the cast was painted to match the tacks. 
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LARGE COUNTERBORES, too big to fit in 
a &” drill-press chuck in the regular way, 
still be used if they are the type that 
has a removable pilot in a longitudinal 
through hole. Take out the pilot and re- 
place it with a length of cold-rolled steel 
that will extend beyond both ends of the 


may 


TAPPING A NUMBER OF HOLES in soft 
material such as plastic is accomplished 
quickly and easily by a breast drill. 
While not a precision method, it will pro- 
duce acceptable work if the drill is held 
without wobbling.—J. C. M. 


7 
using 
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counterbore. The upper part can then be 
chucked, while the other end serves as the 
pilot. 

The photograph at left above 
counterbore equipped with an extra-long 
pilot, and at right it is seen in use opening 
out holes in a plate.—J. C. MAGEE. 
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SETTING A THREADING TOOL is possible 
without a center gauge, for the tailstock 
serves to line up the tool with reasonable 
precision. With the tool held loosely in the 
post and the compound rest at 60 deg., 
move the slide until one side of the 60-deg. 
tool touches the tailstock barrel. Tighten 
the post, holding one cutting edge of the 
tool firmly against the barrel. Then back 
the tool away and reset the compound rest 
to zero.—WiLL THOMas. 


GOOD V-BLOCKS for your drill press can 
be made from the field pieces of junked 
auto generators. Turn flats on the outer, 
rounded parts of two pieces and then rivet 
them solidly together as shown in the pho- 
tograph at the left —Suwney Port. 








Sure-Grip 
Hand Vise 


N SHOPS handling small parts, this vise 

will have a hundred uses. It will hold 
parts for grinding, filing, and assembly, get 
drills, taps, and reamers into corners, and 
grip wire, pins, and screws. The handle oper- 
ates thé jaws, which open to %”. 

All parts are machine or cold-rolled steel. 
Knurl the handle, as in Fig. 1, turn to shape, 
taking particular care with the taper, and 
thread in the lathe or with a die. Protect the 
knurl with soft metal and chuck as shown in 
Fig. 2. Bore to reduce weight, plug the hole, 
and face the ends. 

The jaws are shaped on a lathe milling at- 
tachment (Fig 3), a milling machine, or a 
shaper; or a drill, hacksaw, and file may be 
used. They are then drilled and reamed 
lightly. Cut the pivot block to outside di- 
mensions, drill and countersink for pins, and 
drill for the handle. Then drill and file the 
iaw slots to a tight fit, and tap the center 
hole to fit the handle thread. 

Assemble first with loose pins, make final 
adjustments, and nick the jaw faces at center 
to help hold small wires or pins. The jaw 
faces, block, and handle may then be case- 
hardened. After final finishing, reassemble 
the vise, rivet in two 3/16” steel pins, and file 
the heads flush.—_WiLL Tuomas. 
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"Battle Scene,” a photo with toys and a manikin as subjects and a projected transparency as background. 


Mv Color Studio is 


By J. CLARENCE McCARTHY 


ERHAPS you have found that photo- 

graphing babies, relatives, and land- 
scapes can become monotonous, even in col- 
or. I did—and out of sheer boredom began 
to dream up pictures and then build them 
to order. 

No, you can’t do this sort of thing with a 
box camera on a rainy Sunday. You must 
have a good camera built for 
preferably, because of film cost, a 
You need a slide projector, 
lights, a work table, and elbow room. With 


reasonably 
color 
35-mm. one 
these, a dash of ingenuity, and a generous 
portion of perseverance, you will be ready 
for a form of color photography in which you 
can make good use of some of your pet 
transparencies. 

Where will you get the ideas? Well, you'll 
probably start with some favorite color shot 

a gorgeous sunset, a breath-taking scene 
above the clouds snapped from a plane, or 
a lucky exposure of a snow-capped mountain. 
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Thinking of such a picture as a potential 
background, simply turn on the imagina- 
tion. If the creative bump needs nudging, 
you will find suggestions in newspapers, 
magazines, and even comic strips. 

To translate these dream children into 
color pictures, you will need a layout similar 
to that shown on the facing page. You could 
do with a table 4’ by 6’ instead of 4’ by 12’ 
and use a separate stand for the projector. 
The larger table, however, is convenient as 
a work space between takes. 

For the screen through which the back- 
grounds are projected, I use a sheet of light, 
translucent 1/16” plastic in preference to 
frosted glass, which is heavy and _ break- 
able. The projector is a standard make 
equipped with a 300-watt lamp. 

Working with sets averaging 4’ by 4’, you 
will find difficulty with standard lighting 
equipment in confinjng the light, so that 
when you get enough in dark areas you 
won't be burning out the delicate flesh tones 
of your manikins and the high lights needed 








for accent. For basic lighting 1 frequently 
use standard reflectors overhead and dif- 
fused and similar lights for fill-ins, directing 
them on the dark areas. To high-light fig- 
ures and other important objects, 1 employ 
slide projectors equipped with bluish filters 
of the kind used in commercial photography. 
This assures color temperature equivalent to 
photofloods, 

A black velvet curtain is a most useful 
accessory since double—sometimes even 
triple—exposures are required to get the set 
and the projected background on one film. 
With the curtain, the background can be 
blacked out during exposure for the fore- 
ground, and the area on which the back- 
ground will appear will not be pre-exposed. 
My curtain is rigged with light ropes and 
awning pullevs so that I can control it with- 
out leaving the camera. 

I shoot the foreground set first with the 
curtain covering the screen; then I reset the 
shutter, raise the curtain gently, “kill” the set 
lights, switch on the previously focused 
projector, and expose for the background. 
Extreme care must be taken not to jar the 
set or the camera. 





There seems to be no sure method for 
calculating exposures for backgrounds. The 
foregrounds, of course, can be metered; but 
each slide differs, and you'll just have to 
try and try again. Simple exposure records 
of each take are helpful—in fact, they are a 
necessity. 

Building and assembling the sets can be 
simple or tricky. “She with Skis” on page 184 
(shown in color on page 113) was not diffi- 
cult. Strips of %” plywood were sawed for 
the steps, topped with a broader piece, and 
covered with blue paper. The column was 
silver-surfaced window-display board, fluted 
by scoring the back and folding. Salt was 
used for snow, the bells were obtained from 
a florist, and the foreground tree was a dead 
branch painted white. A friend whittled 
the skis, and another dressed the manikin, 
which is 11” high and was obtained from a 
display house. The set measured 20” deep 
by 28” wide by 36” high, allowing plenty 
for cropping. 

Lighting was that described before, with 
the addition of light-blue cellophane in front 
of two photofloods. This gave the desired cold 
effect for a snow photo. The background, 
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and incidentally the inspiration behind the 
whole setup, was a treasured shot of Mount 
Exposure for the foreground was 
The projected background 
required 5 min. at f/11. 

“Stratosphere over Harlem,” on the fac- 
ing page (and also in color on page 113), 
was born one day when I saw the pickanin- 
from a 


Rainier 
% sec. at £/15 


nies staring up at me counter at 
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What you get and how you do it. At left is the 
finished picture; above, the table-top set used 
in making it. The full-color shot is on page 113. 


Macy’s and asking to be “sent out of this 
world.” To “conjure” the clouds, I used two 
uprights, one at either side of the table, with 
arms jutting into the picture plane. Cotton 
batting was tacked on with white thread 
and fluffed. A color shot above clouds taken 
from a plane was projected for the back- 
ground. Light-blue cellophane taped over 
the slide added to the effect of distance. 














One blue light was mixed sparingly with 
white, and a concentrated white projector 
spot was trained on the figures. Exposure for 
them and the clouds was & sec. at £/10. The 
background got 3 min. at f/11. 

Building the battlefield for the set on 
page 182 took a bit longer. For the hills I 
used garden loam over a roasting pan, with 
wood blocks for fillers. The shattered house 
was painted on cardboard, and the tree was 
a dead branch. Soldiers, plane, and tank 
were found in a toy shop. The rock on 
which the nurse is standing is the genuine 
article. For my money, nothing photographs 
so much like rock as rock. 

Since I wanted an eerie night effect and 
planned to light with a minimum of white 
mixed with blue and green, I sprayed the 
ground a medium blue-green. For the back- 
ground I used a slide of a sunset covered 
with light-green cellophane to fake the night 
sky. The fire glow was achieved with a 
3-watt lamp wrapped in orange cellophane 
and planted behind the screen below the line 
of the hill. This was a separate exposure of 
1 min. 15 sec. at f/11 following the expo- 
sure for the sky background, which was shot 
3 min. at f/1l. The foreground exposure 


was 4 sec. at f/11. A blue-white projector 


high-lighted the nurse. 

Now that you're in the mood, let’s flit from 
the world of make-believe to what some 
might call abstract art but what might better 
be known as doodling with the color camera. 











If you have a double-jointed imagination, 
the three examples shown are the kind of 
things you do merely for the love of it—and 
to keep out of trouble. 

For the creation with the three gold balls 
on the facing page and on page 113, I simply 
bent wires to shape; painted them, and 
stapled the ends to a wood frame held up- 
right by brackets. The balls were Christmas- 
tree ornaments cemented to the wires. For 
the background I made a 35-mm. slide by 
photographing gray corrugated board high- 
lighted with a spot. The wires and balls 
were lighted conventionally and _photo- 
graphed with the black velvet curtain over 
the translucent screen. Exposure was 2 sec. 
at f/11. With the curtain raised and the 
background projected, the second exposure 
was made in 1 min. 15 sec. at f/11. 

The confection with the graduated green 
balls and whirlpool effect on page 186 was 
an ‘interesting experiment. This whole set 
had to be scaled*to the wooden balls. First, 
I took an 18” by 24” piece of black card- 
board and cut a rectangular opening. Sec- 
tions of helictrope-painted corrugated board 
were pasted at the side and bottom of the 
opening. The painted balls were then ce- 
mented to stiff wire doubled back and ee- 
mented to the back of the cardboard, and 
the assembly was tacked to a wood frame. 

For the whirlpool, a slide was made by 
shooting close-up into the bottom of a 
swirled tumbler lighted indirectly. To model 


These clouds are cotton batting supported on wooden 
crossarms, and the figures are dolls. The film was 
exposed twice—once with the background blacked out. 
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with blue lights to bring out its lines. 

Lighting was a bit tricky, requiring 
sufficient light on the velvet without 
burning up the plastic frame and the 
vase. A flood close to the right of the 
set between the frame and the screen 
was the basic source. 

Three separate exposures were re- 
quired to get the finished effect. With 
the background screen curtained and 
the main lights off, an exposure of 3 sec. 
at £/8 was given the lighted lamp in the 
vase. The second exposure with all 
lights except the Christmas-tree lamp 
was 1 sec. at £/9, and the projected 
background was shot at £/8 for 1 min. 
35 sec. 

These “doodles” are only a warm-up. 
The possibilities are unlimited. Besides 
getting a lot of fun out of them, you can 
explore the potentialities of the color 
camera in illustration, advertising, and 
abstract decoration. 

You may ask yourself, as some of my 
friends asked me, “So what?” If you in- 
sist on being practical, I can tell you 
Three exposures were required for this abstraction— that table-top color photos can be, and 
the first with only the Christmas-tree lamp lighted have been, used for magazine-cover 

illustration. I have a hunch, too, that 
the balls and bring out texture, 45-deg. they may have a place in the field of fashion 
lighting with fill-ins was used, and the ex- photography, where they may be found a 
posure was | sec. at f{/12. Then the pro- means of obtaining effects that would be 
jected whirlpool was exposed 30 sec. at f/11. prohibitively costly with full-scale sets and 

A lily-shaped metal vase suggested the _ live: models. As for the abstractions—well 
subject above. Its frame was clear plastic you won't exchange anything for the thrill 
in an outer plywood frame bracketed to the of turning out pictures nobody else can. 
table. A Christmas-tree 








lamp was wired in the 


vase, which was then 
mounted on a wood 
block along with three 
plastic tubes wired to 
shape and topped with 
imitation pearls dabbed 
with metallic paint. 
Draped green velvet com- 
pleted the composition. 
The background - slide 
was made by photo- 
graphing textured glass 
illuminated from behind 





This whirlpool shot is really a 
simple setting. The frame is 
of two kinds of cardboard, 
and the set of balls is wired 
in place. A transparency of 
a lighted, swirled tumbler 
provided the background. 
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SLIDES OF 16-MM. FILM can be shown by 
a movie projector with the addition of an 
easily mounted accessory that requires .no 
mechanical changes and will not interfere 
with the running of movie films. The at- 
tachment in the photo below is a product 
of Projecto-Slide Co., of New York, and is 
packed with material for making 25 slides 
at home. Refill kits of slide material are 
available. With the equipment, selected 
scenes may be cut from 16-mm. color or 
black-and-white film for making slides. 


TABS ON FILTER GELATINS provide a con- 
venient “handle” and prevent damage to 
the gelatin from finger contact. Make the 
tabs of 1” strips of transparent cellulose 
adhesive tape, attach the ends to the front 
and back of the upper edges of the sheet, 
and press folded. For identification, insert 
a number on paper.—K. S. J. 


AIR-BUBBLE ‘“‘PINHOLES” are less likely 
when developing negatives in a daylight 
tank if you fill the tank with developer first 
and let the bubbles work out before putting 
in the film. To determine the level to which 
the tank must be filled, put in an empty 
reel and add water to fill the tank. Then, 
when the reel is removed, the water level 
can be marked and later painted in per- 
manently.—HEeNry Hanscom. 


CTSK. ON OPPOSITE 
SIDES FOR ~~; 
FLATHEAD -- 
SCREWS 


3igx2™ 256 
” OURAL 











THIS TRIPOD ADAPTER lets you use an 
American camera on a foreign tripod and 
vice versa. Drill and tap %” duralumin for 
a %”-16 machine screw (foreign size) and a 
4”-20 screw (domestic size). Countersink 
one hole on one side and one on the other. 
Use a screw to fit the camera and cut it off 
so that it extends only 4” beyond the base 
plate.—DaLe W. ANSELL. 
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AN EXPOSURE-METER CASE that can be 
hung around the neck and slipped into a 
pocket, as above, can be mide from an 
ordinary tobacco pouch having a. slide- 
fastener opening. Staple a protective rec- 
tangle of heavy cardboard to the inside edge 
of each side, as at top right, and cover the 
ends of the staples with adhesive tape to 
keep them from scratching. Punch a hole 
through a corner of one side and slip 


through it a doubled cord, the ends of which 
are attached to the exposure meter, as 
shown in the photo at the lower right. 

In use, the cord remains about the neck, 
the slide fastener is opened, and the ex- 
posure meter is removed for taking neces- 
sary readings. The pouch will remain hang- 
ing on the cord and instantly ready for 
reinsertion of the meter when the readings 
have been completed.—H. Leeper. 








COLOR IDENTIFICATION of fil- 
ters packed in uniform cases is 
easily made with spots of the 
color painted on the case. Two 
yellow spots identify a vellow 
filter with a 2x exposure factor, 
i green spot and a semicircle a 
green filter requiring 1 times 
normal exposure, and so on. 
lransparent oils for coloring 
photographs are suitable.—K.S.]J. 
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ELECTRIC-EYE FLASH is the lat- 
est development in multiple- 
flash photography. The master 
flash bulb is set off at the camera 
as usual, but instead of having 
wires strung to it, each syn- 
chronized or “slave” bulb is 
mounted on a 4” by 6” by 6” 
box in which a photoelectric cell 
picks up the light from the main 
flash. To avoid time lag, the 
electrical charge emitted by the 
cells forces faster burning of the 
supplementary flashes, and mas- 
ter and slaves reach their peak 
lght simultaneously 

Each auxiliary unit is mount- 
ed on a double-swivel C-clamp 
that simplifies light placement 
and direction. The units, known 
as Synch-Check, were developed 
by A. K. Edgerton and intro- 
duced to the market by Hod 
Lewis Associates, of Hollywood. 





MUSIC WAKES YOU UP with this alarm 
clock-radio combination. The clock turns on 
the radio to any preselected station at any 
preset time. An extra resonating alarm 
speaks up a few minutes later to make sure 
you don’t roll over and let the music lull 
you back to sleep. The two-in-one set, a 
boon for easily startled sleepers, is manu- 
factured by General Electric. 








AN EXPANDABLE AMPLIFIER for pub- 
lic address systems has extra units that 
can be added to the basic case, increas- 
ing amplification two to nine times. A 
record-player and changer section can 
also be attached when needed. Concord 
Radio Corp., of Chicago, makes it. 


WDA 








ELECTROMAGNETIC RADIATIONS can be 
demonstrated in the classroom with the aid 
of the GE microwave oscillator above. The 
self-contained 4-lb. unit is designed as an 
aid in teaching the fundamentals of ultra- 
high-frequency communication, including 
such phenomena as polarization, reflection, 
standing waves, and refraction. 


RADIO INTERFERENCE from fluorescent 
lamps may be diminished or eliminated if 
the offending lamps are equipped with 
filters of the type illustrated above. These 
are made by the Solar Manufacturing Corp., 
of New York. Static generated by the in- 
creasingly popular lights is said to be re- 
sponsible for a good deal of distortion of 
television images. 
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With the latest disks and even later music off the 
airwaves, you're equipped for any party—anywhere. 


Portable Phono-Radio Combination 


By GEORGE O. SMITH 


OR CANNED or current entertainment, 

here’s an all-around music_ box that will 
keep you in the swing. Built into a small 
case that usually holds only a phonograph, 
this set contains a five-tube superheterodyne 
receiver that can be used alone or as an 
amplifier for the record player. The radio 
operates on A.C. or D.C., making the unit 
115-volt current is avail- 
would give the 


useful wherever 
able. A 


record player an equal amount of flexibility, 


universal motor 
but since one may be hard to come by, 
either an A.C. or D.C. motor can be used 
in its place. In this event, of course, you 
will have to see that the phonograph part 
is not used on the wrong current. 

To get the radio into a small cabinet, the 
tubes and _ intermediate-frequency _ trans- 
formers are mounted on one edge of the 
chassis. This “in-line” layout fits below the 
phonograph motor and tends to isolate sev- 
eral of the oscillation-producing compo- 
nents. A standard 1%” by 5” by 9” blank is 
used for the chassis, but a satisfactory sub- 
stitute can be formed from 20-gauge steel 
or aluminum. Aluminum may be better if 
heavier stock is used, and it should offer no 
soldering difficulties since connections to the 
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chassis are made with lugs. The comple- 
ment of tubes and transformers will fill the 
edge of the chassis with no room to spare, 
so, aS a step in space conservation, use 
spring-type tube bases; these fit into mount- 
ing holes of approximately 1 5/32” diameter 
and are secured by retaining clips. 

The rest of the layout will depend upon 
the space available in your cabinet. In 
mounting the gang condenser, don’t forget 
to allow for the swing of the rotor plates. 
It may be possible to make a direct cou- 
pling in some cases; in others, a flexible cou- 
pling or flexible shaft must be used. The 
latter will allow the condenser to be mount- 
ed at some distance from the dial. If none 
of these methods is feasible, you may have 
to resort to the dial-cable system shown in 
the photograph at the top of page 192. 
Cut the condenser shaft short of the front 
panel, and fasten over it a knob with 
straight sides. Build up the hub of the dial 
assembly with tape or a metal bushing, and 
wrap the cable around it. To secure the 
cable ends, replace the knob setscrew with 
a longer screw of the same thread, slotted 
at one end. Tighten the knob with this 
screw, pull the cable firmly through the 
slot, and solder it fast. 

When cutting the board for the phono- 





graph motor and turntable, it is necessary 
to place the disk over to one side in order 
to leave enough room for the pickup arm. 
Try out the position of both units with the 
largest record you expect to use before 
drilling the board. 

The recessed-control panel eliminates the 
protruding knobs that may either become 
damaged or do damage during transit. Sep- 
arate rectangles are cut out of the cabinet 
front, and the panels holding the dial and 
control knobs are fastened behind the open- 
ings. If you have a large sheet of bakelite 
or other material suitable for use as a panel, 
you may prefer to cut a single rectangle 
long enough for the speaker and both con- 
trol sections. Whichever way you do it, be 
sure to leave finger clearance around the 
knobs. 

Remove the crystal cartridge from the 
pickup arm by taking out the two screws 


The “in-line” radio-amplifier layout uti- 
lizes the normally wasted space in front 
and below the phonograph motor. Tubes 
ere mounted along one edge of the 
chossis, with the speoker and control 
ponels fixed along the opposite edge. 


oa 


on the sides. The cartridge probably has 
two lugs used in making connections to the 
amplifier, and a third, grounded lug which 
is usually riveted to the case and soldered 
to one of the connecting lugs. Unsolder this 
connection. Using two-conductor shielded 
cable, run the shield to the cartridge-case 
lug, and the two wires to the crystal-element 
lugs. These connections will isolate the 
circuit from the chassis and pickup arm. 

With great good luck you may be able to 
find a manufactured loop that will fit your 
cabinet. In the more likely event that you 
can't, a plan for the loop is shown in the 
photo and drawing at the bottom of the 
next page. Follow the pattern as closely as 
possible; if you must revise it to fit your 
carrying case, alter the internal dimensions 
proportionately. Cut the form from heavy 
cardboard or medium fiber, making an un- 
even number of slots so that the alternate 
turns will cross above and_ below each 
tongue. Wind the loop with No. 22 silk- 
covered wire; be sure there is an enamel 
coating on the wire, for the thin silk insula- 
tion may part where the wires cross, and an 
uncoated avire would cause shorted turns. 
After winding, either paint the loop liberally 
with coil dope or immerse it in melted par- 
affin to keep moisture out. 

The three-position, four-pole rotary 
switch turns on the radio in one position, 
turns everything off in another, and in its 
third slot operates the phono amplifier and 
the motor. Pilot lights illuminate the radio 
dial or the turntable area, depending upon 
which part is in use. Hum pickup is min- 
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imized by breaking the 115-volt line at the 
B-minus side of the switch. This side is 
directly connected to the audio return cir- 
cuit, where little hum voltage exists. 
Alignment and adjustment of the set fol- 
low the usual procedure. If a signal gen- 
erator is available, trace the signal through 
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At left, the dial-cable assembly, showing the knob 
on the condenser shaft and the built-up bushing on 
the dial hub. Above, note the angle brackets atop 
the |. F. transformers for fastening to the case. 


the I. F. transformers, and adjust for maxi- 
mum output. Without a generator, the 
adjustment can be made on the air. Inter- 
mediate-frequency transformers are gener- 
ally tested at the factory and set approxi- 
mately to operating frequency. It is only 
necessary for you to compensate for the 
difference between the manufacturer's test 
equipment and your circuit by tuning in a 
strong local station (which should come 
through the factory-set transformers) and 
adjusting for maximum strength. 

If a high-resistance voltmeter is handy, 
clip it directly across the outside terminals 
of the volume control. Use a meter scale 
that includes at least .5 megohm (on a 
1,000-ohms-per-volt instrument, this would 
be the 500-volt scale) and align the I. F. 
trimmers for maximum voltage. 

On the oscillator section of the gang con- 


lf it is necessary to alter the dimensions of the 
antenna, try to maintain the proportions as shown. 
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denser, C 16, the trimmer should be set to 
about one full turn out from the “tight” 
position. It may be necessary to alter this 


setting later if the frequency coverage of 
the receiver is incorrect, but use this as a 


starter. Tune the set to a station near the 
high end of the band (i.e., with the con- 
denser almost fully open), and adjust the 
trimmer on the antenna section of the con- 
denser for greatest signal volume. If the 
peak volume is not passed by the time the 
trimmer is fully tightened, add a 10-mmf. 
or 20-mmf. mica condenser (C 15) across 
the gang-condenser section. Use which- 
ever value is needed to peak the trimmer. 
Now tune in a station at the low end of 
the dial, and see if the signal strength can 
be improved by altering the setting of the 
trimmer. If more capacity—tightening of 
the trimmer—is needed, add about a half 
turn to the antenna loop, and repeat the 
tuning procedure, starting at the high end. 
Continue adding wire, a half turn at a 
time, unti! no trimmer change is needed at 
the low end of the dial. The set is then 
properly tracked. If less capacity is needed 
on the first trial at the low end, remove a 
half loop of the antenna and continue re- 
moving turns until tracking is right. ‘ 
The set is held in the cabinet by two 
L-brackets placed under the hold-down nuts 
on top of the I. F. transformers, and by 
screws connecting the panels and cabinet. 








LIST OF PARTS 


, C2: 50 mmf. mica. 
.05 mfd., 250 volts. 
, C5, C8: .25 mfd., 250 volts. 
5, C7: 100 mmf. mica. 
: .002 mfd., 250 volts. 

C10: .02 mfd., 250 volts. 

Cll: .01 mfd., 450 volts. 

C12, C13, C14: triple-capacity electro- 
lytic. C12, 20 mfd. 25 volts; C13, Cl4, 
20 mfd. 150 volts. 

C15: 10 or 20 mfd. See text. 

C16: Two-gang tuning condenser with 
trimmers. 

Rl, R8: 1 meg. 

R2: 35,000 ohms. 

R3: 250,000 ohms. 

R4: 2 meg. 

R5: 50,000 ohms. 

R6: 10 to 20 meg. 

RT, RY: 500,000 ohms. 

R10: 170 ohms, % watt. 

R11: 500,000-ohm pot. 

R12: 25 ohms, % watt. 

(Resistors % watt unless otherwise 
specified.) 

Tl: Output transformer. 

Li: Filter choke. 

Osc.: Oscillator coil. 

Sw: 4-pole, 3-position rotary switch. 

Pl, P2: 115-volt pilot lights. 

M: Phonograph motor. 


Permanent-magnet speaker, 2 inter- 
mediate-frequency transformers, 
crystal pickup, tubes, sockets, knobs, 
dial, misc. accessories. 
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Short Pin Improves Lid Hinge 





CUT PIN HERE 











For easier replacement of the detachable 
lids on some portable radios, phonographs, 
and typewriters, cut about ” off one of the 
hinge pins. Then both pins need not be 
lined up simultaneously. To attach the lid, 
engage the longer hinge pin first, sliding it 
into the hole far enough to serve as a pivot 
while the shortened pin is being aligned 
with its hole.—W. E. B 


Fiber Tool Adjusts Condensers 


FILE POINT 


FIBER SCREW DORIVER 


BLown tubes and painful jolts often re- 
sult from the careless use of metal screw- 
drivers in trimmer 
For safety, and to eliminate the adjustment 
errors that arise from capacity effects, cut a 
tool from %” fiber or other stiff insulat- 
ing material. File the blade to screwdriver 
A. M. LINDNER, JR 


adjusting condensers. 


shape 


Oil Solution Cleans Crackle 


Dust-coLLectinc crackle used 
on radio equipment can be cleaned with 
carbon tetrachloride and a few drops of oil. 
About 10 drops of household oil to one 
ounce of the tetrachloride will prevent the 
surfaces from drying a lusterless gray. Ap- 
ply with absorbent cotton and wipe with a 
soft cloth.—G. F. Bates 
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Tire Pump Dusts Radio Chassis 


AN AUTOMOBILE tire pump cleans radio 
chassis effectively. Tubes, shields, condens- 
er plates, and other often inaccessible parts 
that occasional dusting can be 
reached by the air stream from the flexible 
pump hose. 


require 


Diagram on Set Speeds Repairs 


Future repairs on homemade electronic 
equipment will be made more intelligently 
and quickly if the circuit diagram is cut out 
and glued to the chassis or panel when the 
wiring is done. Water glass or household 
cement will hold it on crackle-finish panels. 






































Punch and Broach Used to Correct Worn Pivot Holes 





in Clock 














Ir your clock has stopped because the 
pivot holes are worn out of round enough to 
disturb the gear meshing, you can start it 
ticking regularly again by punching the 
holes almost closed and then broaching to 
size. 

Disassemble the clock, noting which arbor 
fits in each hole. Since the holes wear on 
the sides away from the driving gear, close 
in these sides by pounding the inside on an 





ADHESIVE 
SIDE OF 
TAPE 


USE TOOL TO 
CRIMP PIPE 











Wrench Clamps Piping 
When Threads Are Cut 


To PREVENT a Iength of pipe 
from twisting in the vise jaws 
while threads are being cut, 
clamp it with a large wrench as 
shown in the photograph at the 
right. The vise holds the pipe as 
usual, but the wrench handle, 
resting against the top of the 
work bench, immediately stops 
any tendency of the pipe to turn 
during threading.—W. T. 


anvil with a round-faced punch. The result- 
ing holes will be too small for the pivots, 
and must be opened with a round broach. 
The pivots should then fit freely, permitting 
each wheel to spin easily. To make a round 
broach, file a long, true taper on a piece 
of drill rod, bring it to red heat, and quench. 
Then polish and slowly heat until it is straw- 
colored, turns purple, and finally becomes 
blue.—WiLLIAM ScHoppP. 


Pliers Serve as Crimping Tool 


Save your fingers when coupling stove- 
pipe or light-gauge ducts by using this 
homemade tool. Capable of crimping sheet 
metal as thick as .064”, it can be improvised 
from a pair of ordinary mechanics’ pliers, a 
few finishing brads, and adhesive tape. Cut 
the brads—wire would serve as well—into 4” 
lengths and stick them to a strip of the tape 
as shown in the sketch at the left. Then wrap 
the tape and cut brads around the jaws of 
the pliers. —WiLL1AM C. FurMAN. 
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SOUND ... Air in 
Rhythmie Motion 


SOUND WAVES cancel each other when a 
crest is superimposed upon a trough. Con- 
versely, when the crests overlap, the sound 
is increased. To demonstrate this, strike a 
dinner fork on a table, hold it vertically 
near your ear, and rotate it slowly. At one 
point, the sound becomes almost inaudible. 
and it grows louder. 


Continue rotating, 


LONGITUDINAL VIBRATIONS can occur 
in a metal rod under certain conditions. 
Clamp one end of a solid curtain rod in a 
vise, and suspend a table-tennis ball from 
a string so its middle just touches the other 
end of the rod. Now rub along the rod firm- 
ly with a piece of cloth or leather dusted 
with rosin. A definite note will be given off, 
and the ball will fly outward, 
because of the longitudinal vibrations. 


as above, 
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AIR MOVEMENTS are produced by sound 
waves, as can be shown with the setup at 
the left. Make a paper cone with an open- 
ing about %” in diameter at its small end and 
fasten this to a mailing tube about 24” 
long. Over the other end stretch a dia- 
phragm cut from a toy balloon. Then light 
a candle and support the tube so the end 
of the cone is near the flame. Now clap your 
hands close to the diaphragm. Sound waves 
will cause it to vibrate, creating air waves 
in the tube that blow the flame. 


YOUR HEAD BONES help you hear sounds. 
You can demonstrate this by striking the 
tines of a dinner fork on the table and touch- 
ing the handle firmly to the bone directly 
behind your ear. Repeat, touching other 
bones in the head. You will find that the 
relative loudness depends largely upon the 
amount of insulating flesh covering the bone. 
For the loudest result, separate your lips and 
clamp the handle in your teeth. 





SOUND PRODUCED in a gas lighter than air 
in an enclosed space is higher in pitch than if 
air were the medium, for sound travels faster 
in such a gas than in air. For this experiment, 
remove the bulb from a medicine dropper, con- 
nect the dropper to your illuminating-gas supply, 
hold the dropper to your ear, and turn on the gas. 
For a moment the pitch of the rushing stream 
will be low. Then suddenly it will become high- 
er. The reason? Air being swept from the tube 
causes the low pitch, and gas the higher. 


TRANSMISSION of sound 
varies considerably with 
the material. You can show 
this by striking a fork on a 
table and then placing the 
end of the handle firmly 
on a wooden dowel, the 
other end of which touches 
the table. The table will 
respond with a loud vibra- 
tion. Now substitute mate- 
rials like metal, rubber, 
and cork for the dowel, not- 
ing the difference the rubber 
and cork make. Such ma- 
terials are sound deadeners. 


LISTENING TO THE WIND is easier with 
the device in the drawing below. Hold the 
end of the rubber tubé to one ear and the 
nozzle in front of an electric fan. As the 
breeze passes the wire, eddy currents are 
set up and the ordinarily inaudible air cur- 
rents are converted to a sound you can hear. 


METAL TUGE WITH 
OPENING FLATTENED 








ENCLOSED AIR COLUMNS give off char- © 
acteristic sounds when excited by air vibra- | 
tions. To show this, use the same device as 
at the left, this time blowing through it 
across the mouth of a milk bottle. You may 
improve results by varying the blowing and 
the distance of the wire from the nozzle. 


begin oll 
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Hlectric-Are Torch 


By FRANK ROWSOME, Jr. 


EING able to braze adds immensely to 

the working scope of the home crafts- 
man. If you have been limited to soft solder, 
screws, and rivets as means for holding 
stressed metal parts together, the oppor- 
tunity to supplant these methods with braz- 
ing—not much behind welding in strength— 
will open new vistas for your home-shop 
projects. 

Brazing itself isn’t difficult—no more so in 
its own way than soldering. The problem is 
to get enough heat and to get it in the right 
places. While it is possible to braze small 
objects with a blowtorch, or even on a 
kitchen gas burner, these methods seriously 
limit the size of the work. The electric-are 
torch described here not only generates am- 
ple heat for brazing good-sized metal parts, 
but it also possesses finger-tip control, sim- 
plicity of adjustment, and an adaptability for 
use in tight spots. It can be built in a few 
evenings’ time, costs little to make, and, if 
properly designed, does not draw-excessive 
line current. 

The principle of the twin-carbon arc torch 


is extremely simple. Two carbons are con- 
nected across the power line and momen- 
tarily touched together. The immensely hot 
arc that results is then played over the work, 
much like the flame of a torch. A variable 
resistance in series with the carbons limits 
current draw; by switching in more or less 
resistance, you can control the effective heat. 
As shown in the accompanying photos, 
the device consists of two separate pieces 
of equipment: a pistol-grip carbon holder, 
and a resistance unit with suitable control 
switches. For shop convenience, the latter 
is mounted on a steel typewriter table. 
Obtain a pair of file handles 4” or 5” long, 
and plane a flat on the widest portion of 
each so that they fit together lengthwise. 
Drive several short brads into one of the flats, 
sharpen the heads, and press on the other 
flat. Reinforce the joint with glue and a tight 
lashing of wire. A thin metal plate is also 
screwed on across the top of the handles at 
their widest point. After assembly, plane an- 
other flat on the bottom of the pair for the 
pistol grip, which is a 14” by 14” by 3%” 
hardwood block. The grip_is attached by 
means of a long wood screw driven down 
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In addition to silver-soldering and brazing, the torch can also be used for light welding; burn-cutting 
sheet metal; preheating; hardening, tempering, and annealing tool steel; and heating stock for bending or 
forging. Never look at the bright flame of the arc without the protection of welding goggles or a mask. 


‘through a hole in the metal plate on top. 
Each file handle receives a steel rod 5/32” 
in diameter that acts as an electrode holder. 
The left-hand rod (looking at it from be- 
hind the handle). is fixed in its socket and 
supports the inner carbon. The other is free 
to slide in its handle, permitting the outer 
carbon to be positioned by the trigger con- 
trol. If left-handed, you may find it more 
convenient to reverse this relationship. 

To prevent the movable rod from rotating 
and misaligning the carbon, the construc- 
tion shown in Fig. 2 is used. A cut steel 
nail, sawed to a length of 1%” and drilled 
with a %” hole ‘in the middle, is silver-sol- 
dered to the rod. Don’t use soft solder since 
the heat of the arc would loosen it. The 
lower end of the cut nail slides in a U-shaped 
bracket that extends 2%” from the shield and 
keeps the rod from turning. A length of 
coat-hanger wire, one end formed in a finger 
loop and the other passed through the hole 
in the nail and peened, controls the position 


of the rod and carbon. Although this will 
be the grounded carbon, wrap the trigger 
well with insulating tape as an additional 
protection against shock. 

To align the carbons in the same longi- 
tudinal plane, the fixed rod is bent in a %” 
offset to the left, and the movable rod is bent 
90 deg. 1%” from its end. The carbons them- 
selves are secured to the rods by brass clips 
that are clamped to large copper lugs by 
thumb screws and wing nuts, as shown in 
Fig. 1. The lugs should be silver-soldered to 
their rods. Attach the outer lug at an angle 
of about 30 deg. with the vertical, and the 
inner one fully vertical. The working angle 
of the carbons, normally about 60 deg., may 
be decreased for working in tight corners 
by adjusting the angle of the fixed-rod car- 
bon clip. 

While the connections within the handle 
are not complicated, some difficulty may be 
experienced in the assembly unless the cor- 
rect sequence is followed. [Turn the page.] 
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Use carbons from 3/16” to 2” dio. The cored 
type produces a stable, long, hot-tail flame. 


1. Drill both handles longitudinally to a 
diameter that will be a press fit for the rods. 
Open out the right handle to an easy slid- 
ing fit. 

Counterbore the back of each handle to 
a depth of 2”. For the left ‘one, use a bit 
that will afford a press fit for a plastic or 
hard-rubber sleeve; a sliding fit is required 
for the right sleeve. Both sleeves should fit 
snugly over the wire from the resistance 
unit, 

3. Cut and fit a shield shaped as in Fig. 2. 
This may either be of thin sheet metal or of 
4” plywood faced with sheet asbestos. If 
the holes through whic h the file-handle fer- 
rules pass are drilled slightly undersize, the 
shield will be held firmly when driven up 
igainst the shoulders of the wood. 

1. Silver-solder the lug to the left rod 
but do not form the offset. Force the other 
end well through the handle, and press the 


Cover the switches with a slotted sheet-metal guard 
cut so that it cannot touch the bore switch blodes. 


sleeve on the wire. Bare a little of the insula- 
tion, and soft-solder the wire to the rod, 
using a short piece of copper tubing over the 
joint as a reinforcement. 

5. Apply quick-drying cement to the 
sleeve and the wire, pull the sleeve over the 
joint, and force the wire, sleeve, and rod into 
the handle. The offset in the rod may now 
be formed. 

6. Follow a similar sequence with the 
right rod. Don’t attach the cut nail until 
after the assembly, and take care not to get 
cement where it will interfere with the slid- 
ing action. Use a slightly longer sleeve 
than the one in the left handle. 

Use heavy wire, No. 12 or larger, in the 
torch and resistance unit. Single-conductor 
stranded wire with heavy rubber-covered in- 
sulation is ideal for the torch leads, which 
must be flexible. Connections within the 
resistance unit may be made with solid wire. 
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For the first brazing job with your new torch, make the holder 
shown in position at the right. Details ore given in Fig. 3. 
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Set the switches to give the de- 
sired heat, then pull gently bock 
on the trigger until the corbons 
touch. When o slight spark sig- 
nols that contact hag been made, 
push the control slowly until the 
corbons ore %” to '2” apart. 


The design of the resistance unit depends 
upon the amount of current that may safely 
be drawn in your workshop. If only a branch 
circuit fused at 15 amp. is available, one 
550-watt and one 1,000-watt heating element 
may be used as resistances. Depending on 
whether they are used individually or to- 
gether, these will provide currents of 5, 9.1, 
and 14.1 amp. when cold. If your workshop 
is so situated that you may draw up to 30 
amp. from a single separate circuit, use two 
heating elements of each wattage to get 
eight current steps: 5, 9.1, 10, 14.1, 18.2, 
19.1, 23.2, and 28.2 amp. The lower values 
will generally be quite hot enough for many 
jobs; for most modelmaking or jewelry work, 
10 amp. or less is ample; 15 amp. will per- 
mit you to braze, say, a %” steel shaft; and 28 
amp. is enough for repairing broken bicycle 
or lawnmower parts or similar heavy work. 
If no 30-amp. circuit is available inside the 
house, it may still be possible to install a line 
at the fuse box. This might consist of BX 
cable having both conductors connected to 


the hot side of the line at the box and termi- 
nating at a heavy-duty receptacle. 

The construction of the resistance unit is 
suggested in Figs. 3 and 4, though actual 
details will depend on the number of heat- 
ing elements selected. Surfaces of the unit 
exposed to heat should be protected by sheet 
asbestos board or a number of thicknesses 
of asbestos paper. As a protection against 
accidental burns, cover the heating-element 
resistors with a sturdy box frame made of 
hardware cloth. 

Connect up the torch and resistance unit 
to the power line as shown in Fig. 4. The 
plug should be a heavy-duty type with the 
lead connected to just one prong, and the 
ground connection should be a large storage- 
battery clamp secured to a water pipe. Re- 
verse the plug in the receptacle if an arc is 
not struck when the carbons are touched. 
One advantage of the ground-return circuit 
shown is the greatly reduced likelihood of 
any shock; it also keeps the heating effect on 
the house wiring to a minimum. 


Light Brazing Torch Made from Dovetailed Hardwood Strips 


QuickLy assembled out of scrap material, 
this small carbon-are torch consists of two 
hardwood strips of approximately the di- 
mensions shown, with a sliding dovetail 
joint along the facing edges. The strips are 
drilled lengthwise to take two %” brass rods, 
and carbon holders are brazed to the ends of 
the rods. Make the holders out of any avail- 
able brass scrap that can be drilled to the 
diameter of the carbons and tapped for wing- 
screw tighteners. Run some wax on the 
dovetail for easier action. You can also slide 
the sections apart and use one as a single- 
carbon soldering torch by grounding the 
work.—W. W. ANDERSON, 














NOV. 
1946 201 








The Microscope Looks at FIBERS 


WHITE shirt doesn’t look much like the 
photograph at left below—but the dif- 
ference is mainly in size. If you snipped a 
thread from a shirt, sliced an ultrathin cross 
section off its end, and put this slice under a 
microscope, you would get a view similar to 
the one shown. 
Technologists in the textile industry do 
just that every day, not only to cotton for 
shirts, but also to nylon for stockings, wool 


NATURAL 
FIBERS 


COTTON, the most widely used of textile fibers, 
shows in this photomicrograph why it takes dyes 
so well—its cuticle is extremely thin, permit- 
ting easy absorption of the dye liquids. Note 
the small cross sections of young fibers. 


HEMP is used in this country mainly for rope, 
since dyes are not easily absorbed through its 
thick cuticle. But this same characteristic 
gives toughness and weather resistance that add 
to its value for rope and special textiles. 
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WOOL has oval fibers with an unusually large 
lumen and practically no cell membrane. T 

cuticle is thin, enabling dyes to penetrate very 
deeply. The natural color of an unstained wool 
fiber like this would vary from white to tan. 


RAMIE, or China grass, is a plant fiber similar 
to flax. The cracks in the outer wall help it 
absorb dyes, but also make ramie cloth brittle 
and inelastic. A linen-like material used in 
the orient, it tears if folded frequently. 





for suits, or rayon for dresses. 
From this intimate peek at | CENTRAL 
the inside of textile fibers, 
they can tell much about the 
quality of the fiber—whether 
it will resist laundering, form 
warm or cool clothing, dry 
quickly, or have other special 
characteristics of behavior or appearance. 
Microscopists divide textile fibers into two 
classes, natural and synthetic, differing in 
internal structure as well as origin. Unlike 
the synthetics, natural fibers have a well-de- 
fined interior arrangement. Variations in this 
internal structure—the size of the lumen and 


CUTICLE OR OUTER WALL 


thickness of the cell mem- 
brane and cuticle—account for 
some of the differences in 
quality. Other natural-fiber 
characteristics can be traced 
‘to the shape and smoothness 
of the exterior surfa¢ée. The 
surface factor applies also to 
synthetic fibers, which are further affected 
by their chemical composition. Because all 
these features are easily seen with the micro- 
scope, it has become one of the most im- 
portant tools in textile research, making pos- 
sible better and better fabrics for less and 
less money. 


Membhane 


SYNTHETIC 
FIBERS 


NYLON, the coal, air, and water fabric prized 
for sheer stockings, has round, smooth fibers. 
Resistant to laundering and dry-cleaning, and 
easily dyed, it dries with unusual speed. Some 
nylon fibers melt in boiling water, however. 


VISCOSE RAYON was the first synthetic fiber 
to see widespread use. Rivalling expensive silk 
in many qualities, it is made from humble wood 
pulp and costs little more than cotton. Rayon 
fibers 60 miles long have been produced. 


VINYON is extruded from a white powder dis- 
persed in acetone, producing fibers with a cor- 
rugated exterior and a dumbbell-shaped cross 
section. Vinyon shrinks slightly in hot water, but 
is little affected by acids, bacteria, or fungi. 


ARALAC, one of the newest synthetics, is made 
from milk protein. The amazing similarity to 
wool fibers, obvious when photomicrographs of 
both are compared, results in aralac materials 
almost indistinguishoble from fine woolens. 
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Plane Clamps Are Handy in Lab 


Tusinc clamps operating on a new prin- 
ciple are now available for the chemical 
laboratory and home workshop. Designed 
originally for sealing rubber-hose connec- 
tions in military airplanes, the clamps com- 
pletely encircle the tubing and are tightened 
or loosened merely by turning a thumbscrew. 
This operates a worm gear meshing with 
perforations in a steel band. 

Fisher Scientific Co., of Pittsburgh, and 
Eimer & Amend, of New York, distribute both 
this item and the mortar and pestle below. 


New Mortar Is Extremely Hard 


Even such hard abrasive materials as 
emery and carborundum are easily pulver- 
ized with a new mortar and pestle made of 
boron carbide, the hardest material ever 
produced by man on a commercial scale. 
Because boron carbide does not wear off and 
contaminate samples, the new equipment is 
especially useful when highly accurate anal- 
yses must be made. A stainless steel casing 
is shrunk into place around the bowl. 





Each line of the rhyme below describes an Hydrochloric. .....Boric. 
acid listed at right. See if you can put the a a 
number of als bedi the acid dessin’, Citric. on» Nitric. 
Sulphuric. «Lactic. 
1. This acid gives storage batteries power, Carbolic. .....Onalic. 
2. This one’s contained in milk turned sour. 
3. Hhere’s one the glands of your stomach 
produce, 
And this is in orange and lemon juice. 
A solution of this makes a bath for the ANSWERS 
eves, . ns . . 
This'll take ink spots out of white ties. opens “eS 
Now this one is used as a food appetizer; errn. “HD *Y 
The next one’s an excellent sterilizer *D10qQU04 * 2U4OjYyDOspApy *¢ 
In processing leather this acid is needed; : 7 : 
As true aqua fortis this is conceded. rw wel 


Frank Shore *2OxXH * *s1unyding *| 





Tannic. .-...Acetic. 
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Homemade Tongs, Built of Pipe, Pick Clinkers from Furnace 


= Toncs for quick removal of clinkers can 
be made from a few feet of pipe. Bend a 
handle on a 64” length of %” pipe. Then 
slip over it the sliding part, a 36” length of 
%” pipe with a tee connection at one end 
and at the other end a drive-fitting wooden 
handle 6” long and 1%” in diameter. Next 
bend the 3” hook. 

Make the claw from a 3” piece of 4” pipe 
threaded on one end. Hacksaw four evenly- 
spaced slots in the unthreaded end, and 
point the resulting segments. These prongs 
are flattened by hammering against a square 
rod inside the pipe. Then make two right 
angle bends in each prong. Screw the claw 
into an elbow and assemble on the sliding 


snr 


pipe with a 4%” nipple.—O. D. Cow es. 
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Inner Tubes Make Bicycle Rim Tapes 


Ir NEw tapes for bicycle rims are not available, 
replacements can be improvised from old bicycle 
inner tubes. Cut a strip between %” and %” wide, 
making it long enough to stretch snugly around the 
rim without too much tension. Several inches of over- 
lap at the ends should be allowed. Punching the valve 
stem hole in the center of this overlap will make the 
hole stronger and less likely to cause a rip. Then 
cement the lapping ends together. When the cement 
has dried, the tape can be stretched into place over 
the rim.—R. S. MAacNEILL. 
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—— 
Knob Helps Cut Glass 


Gass cutting can be made 
easier on the hands by slipping a 
knob, such as a drawer pull, over 
the end of the cutter handle. The 
use of the knob also makes it 
easier to apply the correct pres- 
sure.—KENNETH Murray. 
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Permanent MARKERS 


for 


Your Property Lines 


URVEYORS generally leave markers 

consisting of wooden “hubs” or stakes 
driven in the ground, each with a copper 
tack in the end to locate an exact point, 
and with a marker stake nearby. Few prop- 
erty owners make any effort to 
these established points, which in time are 
almost inevitably lost or damaged. 

For future occasions when you may wish 
to erect a fence, plant a hedge, or build a 
road, permanent concrete columns or “mon- 
uments” extending from 1” to several feet 
above the ground are extremely useful. If 
your local and State laws do not forbid, you 
can put in these monuments yourself, or it 
may be possible to install them under the 
supervision of a licensed surveyor. It is 
best to check also with the owner of the 
adjacent property and to have him help or 
watch over the work. 

One straighforward method of relocating 
the surveyor’s exact mark without the ex- 
pense of a new survey is shown in Fig. 1. 
Drive a nail or brad in the ends of stakes 
A and C and another nail or brad down 
somewhat in the broad side of stakes B and 
D_ The stakes should be 1” by 2” stock at 
least 24” long—longer if the ground is very 


preserve 
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soft or rough, for they must be kept rigidly 
in place until the work is completed. Drive 
stakes A and C in solidly about 3’ from and 
facing the hub. Leave 12” above ground, 
or a length several inches above the top of 
the proposed monument. Sight by eye and 
drive B diagonally opposite A, and then D 
opposite C, also 3’ or more from.the hub. 

Now, tie a length of fishing line or light- 
gauge wire to the brad in A and have a 
helper stretch it over B while you test with 
a plumb bob just grazing the surveyor’s 
tack. When the line is centered, have the 
helper loop it over the brad in the side of 
B and drive a new brad where it crosses the 
top of B. Test with the plumb bob again, 
pull and redrive the top brad in B if neces- 
say, and loop the line over this brad when 
satisfied that it splits the tack. 

Follow the same procedure and stretch a 
line from C to D. The plumb bob, when it 
is centered over the tack, should then just 
touch both stretched lines. 

Carefully remove both lines without dis- 
turbing the stakes, and take out the hub. 
Then, with a posthole augur, posthole 
shovel, or other suitable tool, make a hole 3’ 
to 4° deep or well below the frost line. 





Press dirt 1” to 2” high around the rim, or 
build a wood form if the monument is to be 
much higher. Drive in reinforcing rods, 
pour a coarse mix of concrete almost to the 
top, as in Fig. 2, and finish the monument 
with a fine mix. 

Stretch lines from the four stakes again 
before the concrete has set and, using the 
plumb bob, locate and press in a metal pin 
or large bolt at the point where the sur- 
veyor’s tack originally stood. If a bolt is 
used, let the concrete set, and then punch 


Latch Fastens Garage Door at 


Many garage doors are equipped with 
a foot-operated latch that fastens them to 
the sill and another, operated by a pull 
chain and spring, that holds them closed at 
top. The latch shown below fastens on the 
inside at top, bottom, and center. It is 
opened or closed from the outside in one 
operation simply by sliding the horizontal 
bolt to the right or left. In addition, it is 
provided with a hasp for locking. 

All parts are wood with the exception of 
the hasp and a screen-door spring that 








LATCHED POSITION 
INSIDE VIEW OF DOORS 


COTTER KEY 


oritt % HOLE 
HASP FOR BOLT 


OUTSIDE VIEW OF DOORS 


UNLATCHED POSITION 


the exact spot with a centerpunch, again 
guided by the plumb bob. 

Should the neighboring owner be non- 
resident and, unavailable, Fig. 3 shows a 
method of keeping monuments inside your 
own property to avoid any possible trouble 
later on. Be sure to test the corner of the 
opening in the ground with the plumb bob 
before pouring. The angle is held by long 
screws pressed into the concrete before it 
sets. Its outside corner marks the property 
line.—H. L. KetcHaM. 


Three Points in One Operation 


raises the lower vertical bar out of its slot 
in the sill when the horizontal bar is slid 
back and pressure is released: Be sure to 
get the taper on the end of the horizontal 
bar exactly the same as that on the two 
vertical bars so they can be pushed apart 
without binding to latch the door. 

A slot in the door and batten provides 
clearance for a short length of pipe and a 
nut between the handle and horizontal bar. 
The handle may be a large-diameter dowel 
or a shaped block.—Roscor C. DeWrrr. 
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Can you find the six errors involving them, but you may have to study the 
saws shown in these drawings? No good pictures carefully to discover some. The 
carpenter would be guilty of any of answers are given upside down below. 
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LUMBER CLASSIFICATIONS [WOODWORKING] 


1 by Nationa 4. Timbers. Lumber 5” or more in the least 
Berens 6 : oftwe n classified é nsion 
tural lumber 1. Dimension joists and 


Under 


diry 
planks Lumber from 2” to, but not including, 5” 
thick. and 4” or more wide 


BY USE: r mber. All sizes and patterns 
Grading is based 2. Timbers Lumber 5” or more in the least 


as follows 


genera Du m= purposes 

particular grade and dimension 
h reference to size and 2.) Beams and stringers. Pieces of rectangular 
without consideration of cross section 5” or more thick and 8” or more wide 
b.) Posts and timbers. Pieces of square or 


umber. Lumber intended to nearly square cross section %” by 5” and larger 
further manufacture. Grading 
area that wi produc eo & spe 4 BY MANUFACTURE: 1. Rough lumber Un- 
gs Of & given Minimum siz dressed as it comes from the saw 
r 2” or more thick 2. Surfaced Dressed by running through a 
rT nte “id for use a here planer. It may be surfaced on one side (S18). two 
, . sides (S2S one edge (S1E). two edges (S2E). 
working stresses are encountered. Grading is based 
on strength and the use of the entire piece or on a combination of sides and edges 
Worked lumber. Run through a matching ma- 
BY SIZE: Yard lumber: 1. Strips. Less than _ or molder. Worked lumber may be 
2” thick and less than 8” wide } Matched lumber Worked to provide a 
2. Boards. Less than 2” thick 8” or more close tongue-and-groove joint at the edges or. in 
wide the case of end-matched lumber, at the ends also 
+. Dimension. Al! yard lumber except boards b.) Shir - umber. Worked to provide a 
strips. and timbers; that is, yard lumber from 2” ose rabbe apped joint at the edges 
to. but not including. 5 in thickness, and of ) Patterned lumber. Shaped to a pattern or 
moided form 
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Designed right, to delight 
the most critical hobbyist 


Ciné-Kodak Magazine 8 


In this compact home movie camera you'll find 
the things you appreciate—sound design, simpli- 
fied operation, the balance and “feel” of quality, 
combined with true film economy. Three-second 
magazine loading with full-color Kodachrome or 
black-and-white films; Lumenized f/1.9 lens; six 
accessory lenses; four operating speeds, including 
slow motion; Universal Exposure Guide. 

Ask your Kodak dealer, too, about the economi- 
cal Ciné-Kodak Eight-25—roll loading; with fixed- 
focus Lumenized f/2.7 lens, full-vision eye-level 
finder, footage indicator, Universal Exposure Guide. 
Ask about the popular “Magazine 16,” too... 
Eastman Kodak Company, Rochester 4, N. Y. 


Carrying Cases—Wide choice of cases for Ciné-Kodaks, 
film, accessories. Handsome, durable . . . complete pro- 
tection for all your movie-making equipment. 


Kodascope Eight-33 — Fast f/2 lens teamed with 500-watt 
lamp gives brilliant image on screens up to 30 x 40 inches. 
Finger-tip tilting, threading, framing . . . major operating 


controls grouped on centralized panel, 


Ciné-Kodak Long-Focus Lenses “bring it up close.” Above, 
from left to right, (1) taken with standard 13mm. lens, 
(2) 25mm. lens, (3) 50mm. lens, 
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He's looking for bugs 


H.; nopinc, of course, that he doesn’t find 
any. Because in the manufacture of files, the 
best way to keep out “bugs” (defects) is to keep 
looking for them. Nicholson inspectors do 
that endlessly—through scores of inspections 
and tests. They begin with the scrutinizing of 
every batch of steel and continue down to the 
test for soundness and a final check 
of the finished file. 

Pictured above is a “spot” examination, 
through a hand magnifying glass, of a file 
that has just come from the cutting machine. 
Its purpose is to make sure that the file’s teeth 
are properly raised and correct in shape for 
the kind of filing job they are to do, 

It is “eternal vigilance” like this that helps 
to maintain the Nicholson high standard of 
quality and uniformity, and enables your hard- 
ware dealer to sell you Nicholson or Black 
Diamond files under the sweeping guarantee 
of Twelve perfect files in every dozen, 


ringing 


on the appearance 


AOls NICHOLSON FILE CO. 
“sO, 19 Acorn St., Providence 1, R. I. 


7 
- 
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Turntable Grinds True 


Turvus1 for water-wheel gen- 
erators are machined to a surface smooth- 
100,000 inch by the Westinghouse 


The special-alloy bearings, 


bearings 


ness ot ] 
turntable above 
mounted on the rotating bedplate in flat- 
tened-doughnut fashion, are ground by pro- 
gressively milder abrasives to microscopic 
smoothness. 





Handy Sheet-Metal Crimper 


4 roo. that crimps sheet metal at the 
bench, on the job or after installation has 
been devised by Frank Lucarelli, of The 
Glenn L. Martin Co., Baltimore. Similar to 

| a can opener, it handles metal as heavy as 


16 gauge, of any shape. 





BRILLIAN . 
HALFBACK OF THE 
PHILADELPHIA 
EAGLES 


LAST YEAR HE 

WON THE NATIONAL ‘z 
FOOTBALL LEAGUE'S 
GROUND-GAINING TITLE 











-PLUS 
ONE (S 
SEVEN! 


HE'S ASHY, 
MODEST CHAP FROM LOUISIANA 
. 4 ++» BOOTING THE BALL. STEVES 
ae THE RECORD) = A GREAT PUNTER...WUATS MORE 


THE ONLY TWO PLACEMENT KICKS, 





Gillette 


Blue Blades 
with the swARPF5"edges 
ever honed! 


@ You /ook sharp for you enjoy the 
swellest shaves ever. You feel sharp 
because they're refreshing and give 
you a lift. You are sharp for you get 
far more shaves per blade and save 
money. Ask for Gillette Blue Blades 


HE TRIED DURING THE SEASON 
HELPED HIM AMASS I10 POINTS FOR 
THE 1945 POINT GETTING TITLES 


++ STEVE ALWAYS USES 
GILLETTE BLUE BLADES 
WITH, THE SHARPEST EDGES 
EVER HONED..-THATS BECAUSE 
THEY GIVE HIM THE SLICKEST, 
MOST REFRESHING SHAVES A 
FELLOW CAN HAVE AND SAVE 
HIM MONEY, TOO’ 
YOU CAN'T FOOL STEVE-- 
DOUBLE EDGES MEAN 
DOUBLE ECONOMY? 











FRIDAYS AT 
10 PM EST OVER ABC NETWORK.GILLETTES CAVALCADE OF 
SPORTS ALSO AIRS WORLD SERIES AND OTHER CLASSICS YEAR ROUND, 


Gillette Safety Razor Company, Boston 6, Mass. 
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THE "ROVING EYE," child of Rader which peers through the densest fog 
worns of obstocies, helps keep today’s Army plones on their course 


Scientific training—how much does it cost? 


Nothing _ if you know where to look for it! 

The new Regular Army offers you the best 
and pays you while you learn, 

What could be more ideal? The Army — 
foster-father of thousands of thrilling new 
scientific and mechanical developments — has 
vreat teachers. And back of them all is the 
invaluable textbook of practical experience. 

The civilian fields of tomorrow — such as 
Radar, Nuclear Energy, Supersonic Aviation, 
Advan ed Elec tronics, Jet Propulsion — are 
the fields of today in the new Regular Armv. 
Add the advantages of training in the world’s 


Listen to "'Werriors of Peace,” 
Proudly We Hail" and Major 
Football Broedcests on your radio 


the Army 


U. S. ARMY RECRUITING SERVICE 


largest technical research organization to the 
merits of an Army career, and you ve an educa- 
tional opportunity that’s hard to beat. 

New higher pay, good food, lodging, medical 
and dental care, liberal furlough and retirement 
privileges, and the exhilarating experience of 
working with men of purpose make this a job 
you can’t afford to miss! 

You may choose your branch of service if 
you enlist now for 3 years. The most interest- 
ing fields are filling quickly. Don't delay a 
minute! See your nearest Recruiting Officer 
for further details. 


A GOOD jiOB FOR YOU 


U. S. Army 


CHOOSE THIS 
FINE PROFESSION NOW! 


"Voice of 


YOUR REGULAR ARMY SERVES THE NATION AND MANKIND IN WAR AND PEACE 
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Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 





New Thread Ring Gage Starts Round 
Stays Round with every Adjustment! 


Employing a new principle of design, the Woodworth 
Thread Ring Gage closes in round within .0002 maximum 
after .005 adjustment. It offers greater accuracy and sta- 
bility since size adjustment is controlled along thread helix 
angle. Threads are held securely in alignment after adjust- 
ment, due to unique adjustment means. Wear is distributed 
over full circumference for all resettings, thus increasing 
life of gage. 

Positive adjustment makes it almost impossible to change 
setting with ordinary knocks. Positive identification by a 
green “go” gage and red “not go” gage saves operator 
time. Aluminum alloy outer body cuts weight in half, to 
reduce operator fatigue and increase sensitivity. 


To also reduce fatigue on precision jobs, many plant 
owners make chewing gum available for workers. Tests 
show that the act of chewing aids in relieving tension, which 
is often the cause of fatigue. These tests further reveal that 
chewing Wrigley’s Spearmint Gum, for instance, helps 
workers stay alert, thus increases their efficiency to do more 
accurate work. 


You can get complete information from N. A. Woodworth Company 
1300 East Nine Mile Road, Detroit 20, Michigan 











Woodworth Thread Ring Gage 











YOu 
ALWAYS 
HAVE A 





Electronics Runs 
Ce a Coffee 
IN THE Roaster 
PALM OF YOUR HAND op Pa a a 


Start with the Finish and SIMONIZ it be roasted to order 


For lasting beauty, greater protection on the grocer’s coun- 
ter. <An_ electronic 
Look again—new car or old? You can't tell coffee roaste1 (at 
p caheg acne magagggen ye ons left and above), in- 
| rom t ° stort...and that keeps vented by August S. 

any car looking like new always. It saves on . 
: lorres, Medellin, 

the finish from damage by gritty mud, cor- ; 

Colombia, toasts the 





rosive airborne chemicals and ultra violet 
rays. Saves washing, too. A dry cloth green beans in a 
wipes off dust cnd dirt without scratching. preheated agitating 
If the finish on your car is already dull, re- drum until a photo- 
store the beauty with Simoniz Kleener... | electric unit, no longer receiving radiation 
then apply SIMONIZ for protection. reflection from them, releases the beans. 


THE SIMONIZ COMPANY, CHICAGO 16, ILLINOIS 
Recognized for over thirty years as ovthorities 





on preservation of fine finishes 











Thumb-Size Radiation Meter 


Tus radiation meter, a sensitive thermo- 
couple, was built by General Electric to 
measure the sun’s radiation. It is sensitive to 


"Simoniz T. M, Reg. U.S. : Qe 
Pot. Of. & Foreign Countries | Wave lengths from .3 to 3.5 microns. 
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The Favorite Spark Plug for Tough Jobs... 


CHAMPION 


On most construction jobs, dependable gas engine 
power is essential. Such tough and rugged service 
calls for day-in-and-day-out dependability from 
spark plugs—and here, as in all types of service 
on land, water and in the air, Champion Spark 
Plugs ore preferred and used by the overwhelming 
majority. Here's powerful evidence that Champions 
make every engine a better performing engine. 


Champion Spark Plug Company, Toledo 1, Ohio. 


fO 


$ 
A PERT- 
pLow TH: ool CHAMPIONS 


FOR YOUR CAR 
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The Ernest Bobcocks, Junior ond Senior, model plane 
speed chomps from Morris Plains, N. J. Here in their 


home workshop, tinkering with their stubby Cless C 


mode! ‘Jughoid 


(Yep, made with on X-acto!) which in 


unofficic!l practice fights has made as much as 130 mph. 


MEET THE CHAMPS...THE BABCOCK TEAM 


...and read what they say about X-acto! 


When thirteen-year-old Ernest Babcock asked 
his Dad for a model plane kit four Christmases 
ago, he got an X-acto Knife Chest, too. But, 
neither father nor son dreamed, then, that they'd 
become the nationally famous model plane team 
they are today 

Dad designs the planes, Junior flies them, but 
both work at building them with their trusty 
X-actos. Together, the amazing Babcocks have 
broken more records and run away with more 
top prizes than most ordinary mortals ever 
heard of 

Anyone who ever put a knife to wood knows 
a brilliant record like this takes more than ex- 
pert skill in designing and handling the planes 


It takes the patience of a saint in building ac- 
curate models. And it takes good, dependable 
tools. 

So when the Babcocks say, “We've used 
X-acto Knives since we first began building 
models, and find them the handiest tools to have 
in a model shop” .. . there's a tip for you, brother! 


13 Blade Shapes Quickly Interchangeable! 


X-acto is tops, as well, for whittlers, paper 
sculptors, or any other hobbycrafter, be he ama- 
teur or expert. With 13 scalpel-sharp blades and 
3 safety-grip handles (all-metal, no more sub- 
stitute plastics!) you'll do a slicker job, and 
quicker, when you use super-sharp X-acto 


ALL METAL 
X-acto No. 2 Solid 
Duraluminum 

Knife 50c 
With 5 assorted blades, 
$1. Other X-acto 
Knives, Tools, Chests, 
50¢ to $12.50. 





Hebbycrafter’s Dream Gift. No. 85 X-acto Tool 
Chest — 3 all-metal knives; full assortment of 
blades; saw; sander; stripper; planer; drills 
and holders; steel ruler; complete in wooden 
chests, $12.50 





x-acto 


KNIVES &TOOLS OR) 


At hardware, hobby and gift shops 


X-acto Crescent 
Products Co., Inc., 
440 Fourth Ave., 
New York 16, N. Y. 
In Canada: Handi- 
craft Tools, Ltd., Her- 
mant Bidg., Toronto 


*Reg U.S. Pat. O08 
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- GUARANTEES QUICK STARTING 
IN WINTER WEATHER 
OR DOUBLE-YOUR-MONEY-BACK 


Bem _ Get your car ready for the cold weather ahead. Knock 
o. a that “winter starting problem” for a row of ten pins — 


with Casite! Even at sub-zero, Casite retards congealing 


of oil—lets motors spin over rapidly for fast battery- 
saving starts—greatly reduces start-up wear. 

Casite protects new motors during the critical break-in period . . . gives 
old motors extra zip and power. 

For quick starting in winter, put a pint in your crankcase oil now— 
and with every oil change—or each 1000 miles. For better and smoother 
performance year round, also put a pint through the air intake every three 

LISTEN TO months. Sold by service stations, garages and car dealers everywhere. 


“Right Down THE CASITE CORPORATION e HASTINGS, MICHIGAN 
Your Alley” IN CANADA; HASTINGS LTD., TORONTO 


American Broadcasting Co 
Every Sunday Afternoon « 4:30 EST 


GUARANTEE—Add Casite to crankcase and get double-your-money-back by filling out guar- 

tun through air intake according to instructions antee certificate and mailing it to The Casite Cor- 

then drive your car 100 miles or for 60 days. poration, Hastings, Michigan. Maximum refund IN CANADA 
whichever is first. If not convinced that Casite is $1.30 per pint, twice the nationally advertised 

Gives you better and smoother performance, you price of Casite. 
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Dairies and milk producers use factory-rec- 2» ~ et : ) 


emmended AC Spark Plugs to assure utmost 
reliability in milk delivery. Your AC dealer Y 

can supply you with factory-recommended Sos a 
AC’s for your car, truck or tractor, designed 4 

for today’s fuels and driving conditions. | Zz 





Low-Speed Tachometer 


Tue New low-speed hand tachometer 
shown above permits direct measurement 
of speeds as low as 10 r.p.m. It consists of 
a double-pole, double-throw switch head, 
normally held in the left hand, and an 
indicating unit, held in the right. It is a prod- 
uct of the Metron Instrument Company, of 
Denve f ( ol. 





park Plugs 

and adjusted 
the AC Method 
Save aS much ga 


as 1 gallon in 10 


| Rectangular Magnifying Glass 


Tue 34-inch rectangular lens of the Long- 
view Magnifier above permits reading of 
fine print or calibrations over a large area. 
Che lens tolds into the handle. It is made by 

AC SPARK PLUG DIVISION ~ GENERAL MOTORS CORPORATION = Exclroy Products Co 
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BETTER BY PAR 


Thousands of dollars in university scholarships and cash awards for 
best miniature Napoleonic coaches or model cars submitted by boys 
of 12-19 years inclusive. For information, write: Fisher Body Crafte- 
man’s Guild, General Motors Bldz., Detrows 2, Michigan. 


ae. A . P 
S LG Heavier metal at vital points. 


)2 “Outer and inner door panels 
welded into one solid unit. 

A 

‘3 (Box-type rear-end braces give 

' ddded protection against weaving 

and twisting. 


‘S47 Solid steel foor especially ribbed 
for extra strength. 
S5 7Genuvine safety plate glass is 
© Used in side windows and venti- 
panes as well as the windshield. 


S67 Three U-shaped steel channels 
“ Welded together to form center 
pillar. 


S77 Ruggedly braced steel cowl and 
dash. 


S 8 One-piece solid steel Turret Top 
completes the all-round safety 
that is yours in the Unisteel Body 
by Fisher. 


You get Body by Fisher 


only 
——— 
on General Motors cars 
CHEVROLET e PONTIAC 


OLOSMOBILE « BUICK 
CADILLAC 


The New 1946 Chevrolet 


Fleetmaster Soort Sedan 











“er 








——You say that’s a four- 
cylinder motor? ...1 thought 
the fours were big fellows! 


_- 
Sta 
r 
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SURE IT’S A FOUR— 
An Evinrude Zephyr! Light as 
a twin, smooth as silk, and 
a real power house! 


” 


Sounds almost too good to be true! But take the word of delighted “Zephyr 
owners from coast to coast that it is true! Right in the range of two-cylinder 
power, weight and price you can enjoy matchless four-cylinder performance! 
The wonderful smoothness of 8,000 balanced, overlapping power strokes per 
minute! Exceptional starting ease! Thrilling responsiveness, and flick-of-the- 
throttle flexibility from slow trolling glide to surging top speed! 
If you'd like a motor developing 5 horsepower or more, you can have it in a 
four’! Four great “fours” to choose from — “Zephyr” and “Lightfour” for 
outstanding performance on family boats and fishing craft; “Speedifour” 
and “Big Four” for powering fastest outboard runabouts, cruisers, big 
utility boats. Only Evinrude builds “fours” . . . built into them ts 
Evinrude’s 37 years of outboard Know How .. . 18 years of leadership in four- 
cylinder engineering. 
See your Evinrude dealer —look for his name in your classified phone directory 
under “Outboard Motors”. Complete catalog of 8 Evinrude models sent free 
. address, EVINRUDE MOTORS, 5390 N, 27th Street, Milwaukee 9, Wis. 
In Canada: Evinrude M ’ Peterbor Ontar 


SS G0GOI7F —— 


OouTBOARD MOTORS 





.. 7 SHAPER 


NOW YOU CAN ADD SHAPING 
TO YOUR SHOP’S WORK RANGE 


The Atlas shaper has all the precision 
and power of larger shapers built down 
to scale for compactness, quick set-ups, 
and /ow cost for commercial and home 
shops. 

It performs all shaping operations to 
close tolerances — dovetailing, keyseating, 
internal work, vertical, angular, V-cuts, 
and others. Its 7” stroke and 9%” hori- 
zontal table travel machine up to 6512 sq. 
in. with one setting——-ample for most 
shop requirements. 

The cutting speeds range from 312 to 
116 feet per minute — feeds .005 to .025 
inches per stroke. Table dimensions are 


Witla. 47001 ream 


LATHES 


834” x6” deep. Timken bearings assure 
smooth operation and lasting accuracy. 
Built by advanced manufacturing meth- 
ods, the Atlas shaper is most economically 
priced. Its operating cost is low, too— 
takes but a ¥2 HP motor. Ask your Atlas 
distributor for details on the shaper and 
other members of the Atlas 4 Tool Team. 


SEND FOR 
“SUCCESS STORIES” 


Reports of personal progress and 
success of men from coast to coast 
who have built profitable businesses 
Starting with one or two Atlas tools. 
Sent free with latest Atlas catalog. 
Write Atlas Press Co., 1155 North 
Pitcher St., Kalamazoo 13D, Mich, 


J 
, ’ 
a 
; — % 
J 
SHAPERS - 
ORME PRESSES 
—— 
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For truly superlative reception from 
stations both for and neor — for unsur- 
passed dependability in almost any 
weather — pick a set with global reach! 
With the 12-tube superheterodyne 
National NC-2-40D, you con bring the 
world to your living room. You'll mar- 
vel ot the remarkable sensitivity and 
selectivity that mode National receivers 
the Navy's choice for three out of four 
of its fighting ships. Write today for 
the nome of the dealer where you con 
see this incomparable set for yourself. 


est 1914 


MALDEN, MASS 


ea 
En.” ; 
5 
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COMPANY, INCORPORATED 
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Measurement by Suction 


To measure the thickness of sheet metal 
and test the bonding of laminated material, 
The Glenn L. Martin Co., of Baltimore, has 
devised a gauge operating on the vacuum 
principle. The cuplike gauge has a dial 
equipped with a stem that rests against the 
surface being tested. When air is pumped 
out of the gauge, the surface on which it 
rests is pulled upward, giving a reading that 
can be compared with known values. The 
gauge can be used to measure or test metal, 
wood or plastics. 


Mouse-Squeak Test for Drugs 


Mouse squeaks induced by electric shocks, 
the fall meeting of the American Chemical 
Society was told, offer an accurate test of 
the efficiency of pain-relieving drugs. The 
shocks are applied to the tail of a mouse 
dosed with a specific drug; the number of 
15-volt shocks it absorbs without squeaking 
indicates the potency of the drug in terms 
of morphine, which is taken as a standard, 
The report said that the 15-volt level was 
established after detailed tests of mouse 
“tolerance.” Shocks of ascending voltages 
produced varied responses and descending 
voltages brought squeaks all down the scale, 
but 15 volts were found to give a measur- 
able performance. 





Miles mean nothing 
THEY FLY ALPONCA/ 


Sure they're happy people 
plotting a course of 
pleasure in their new 
Aeronca Chief! No detours, 
dusty roads or long, tedious 
miles of travel for them. 

They'll be where they 
want to be in no time at 
all. For miles mean nothing 
—in Aeronca! 

What luxury flying it is! 
In the Aeronca Chief you 
enter through wide auto- 
mobile-type doors, seitle 
down in deeply upholstered 


OVER 1000 Aeronca Qualified Dealers to serve you. 





seats. A simple pull with 
your hand and Aeronca’s 
starter (no other plane 
priced so low has it!) turns 
your engine over. And you 
can land “almost any- 
where”! 

Call your Aeronca dealer 
now and arrange for a dem- 
onstration flight. And re- 
member—when you buy 
Aeronca, he'll teach you to 
fly Aeronca FREE! Aeronca 
Aircraft Corporation, Mid- 
dletows. Ohio. 


So Safe—So Simple—Now Anybody Can Fly 








ECONOMICAL TO BUY! ECONOMICAL 
TO FLY! The new Deluxe Aeronca Chief 
— America’s lowest-priced two-seat (side 
by-side) plane uses less gos and oil than 
a medium-priced car! Cruises at 90 mph. 
with a range of 420 miles. One of the 
world’s easiest planes to fly! 
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a. ins for connoisseurs 


) 
“e 3 For every type... 
there’s a Custombilt pipe... 


individual as a thumbprint... 


9 


each hand-crafted... no two alike. 


$5.00, 7.50, 8.50, 10.00, 12.50, 15.00 
at fine stores everywhere or 


write to Eugene J Rich Inc. 


EUGENE J RICH INC 
7 EAST 35th STREET, NEW YORK 16 








LUTHER GRINDER & TOOL CO. 
( Established 1896) Sheboygan, Wisconsin 
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eel Pennsylvania Steam Turbine 

mighty new motor and LIONEL 

rive is the last word in locomotive 

perfection. Bra 1 — it is only one of the many sur- 

ou this year. Send for the new color 

— cemane catalog and get full story. Again LIONEL leads the 


‘ . gilroad 
listic real € : 
¥ magnetic kauc world! 





—also sceni« effects 
book, secret “Pop 
Persuader”. 


r ome ee 
i The Lionel Corporation, Dept. PS 

15 East 26th St., New York 10, N. Y. 
| Please send me the new full color LIONEL TRAIN catalog, also the 
| secret ‘Pop Persuader’’ and the book on Scenery Building. | enclose 
, ao DIME to cover postage and packing. 


Nome ‘ —— 
Address___ a : 
— — Zone a 


(Please don't delay! Mail today! Send 10c for mailing.) 
Lae eae sansa aeoaeaenawnaaadcad 
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How do you choose 
BENCH 


APPEARANCE—That’s important. 
And Millers Falls Planes are. brilliant in 
their high polish, gleaming enamel and 
fine rosewood or transparent red 
Permaloid handles. 


PERFORMANCE—Naturally! You 
want a Jack Plane to give you swift, 
heavy cuts... a Smooth Plane to fin- 
ish flat, broad surfaces perfectly... a 
Jointer Plane to dress edges precisely. 
All Millers Falls Planes give you such 
performance because their cutters are 
fashioned of carefully selected high- 
carbon steel. 


too! Just remember that professional 
carpenters and experienced craftsmen 
have preferred Millers Falls Tools 
since 1868. 


(Uy REPUTATION —That’s a good guide, 


Choose tools on appearance, perform- 
ance and reputation and your choice 
will be Millers Falls. See your dealer. 


MILLERS FALLS 





MILLERS FALLS 
COMPANY 
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GREENFIELD 
MASSACHUSETTS 


Lamp Disinfects Instruments 


Tue Germ-O-Lamp, an ultraviolet disin- 
fecting device, has been developed for use 
by optometrists and eye specialists. \ hand 
model containing an eight-watt ultraviolet 
bulb, it disinfects equipment o1 fittings that 
may have come in contact with a patient’s 
skin or clothes. This method of killing bac- 
teria takes only a minute. 


YN 
A 


“\\\\ 
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lron Replacement Element 


Easity installed, a new replacement ele- 
ment produced by the St. Clair Electric 
Products Co., of St. Clair, Mich., is designed 
to fit 90 percent of all electric irons. It is 
made of heavy mica forms wound with 
Chromel or Nichrome wire for 600 watts on 
110-120-volt AC or DC circuits. 





IN NORMAL CAR USE 


Unique new design and construction 
gives Auto-Lite ‘‘Sta-ful’’ more than 
3 times the liquid reserve of ordi- 


Lasts longer,too! | , fh 


The Auto-Lite “Sta-ful” Bat- 
tery has more than 3 times 
the liquid reserve of ordinary 
batteries. In normal car use 
the plates are kept submerged 
to help deliver ful) life and 
power long after the plates in 
ordinary batteries are exposed 
and inactive. 





In addition, oversize electri- 
cal capacity, plus Fibre-glass 
insulation, gives longer life 
than batteries without the 
Auto-Lite “Sta-ful” features. 


Be sure your next battery 
is an Auto-Lite “Sta-ful.” 


AUTO-LITE BATTERY CORPORATION 
TOLEDO 1 OHIO 
Manvfacturing Plants ot 
Niagara Falis © Indianapolis * Atlanta 
Oakiand © Oklahoma City « Torente 





& - < = 
Tune in the Auto-Lite Radio Show Starring 
HELEN FORREST * GORDON JENKINS’ 


Dick Haymes ORCHESTRA & CHORUS 
ay Thursdays 9:00 p. m., E. T., CBS 


AUTO- To 
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Ajustomatic 





STEM 


You will never have to fret with this new type 

screw-stem pipe. its patented “float-mounted" 

stem lines up with hair-line precision every time 
—never locks off-angle. The Ajustomatic doubles 

your smoking pleasure through freedom from annoy- 
ance and the enjoyment of renowned VanRoy quolity . . . 

At better stores throughout the United States and Canada. 
VanRey Ceo., Inc., Empire State Building, New York 1. 
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Get This 
Free Booklet 
From Your 


Deoler! 


You cnn PRINT PHOTOS 
ON PRACTICALLY ANY SURFACE! 


EASY TO USE — BY CONTACT, BY PROJECTION 
== ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 


Let your imagination go! Find new uses for your 
photographic hobby! Put those pictures you prize 
most on display in hundreds of interesting ways. It’s 
all possible with the new Martin Multi-Mulsion—a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 
Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 
THE GLENN L. MARTIN CO., BALTIMORE 3, MD. 
ASK YOUR DEALER ABOUT 





They're ready! — the new 1947 models 
you ve been waiting for! What streamlined 
beauties, these new Harley-Davidson Motor- 
cycles! Rugged — powerful — with plenty 
of zooming speed. And when it 
comes to dependable performance, 
these great new models are backed by 


HARLEY- 


DAVIDSON 
Trotoreyelesr 


the truly remarkable wartime records 
for stamina established by thousands of 
Harley-Davidsons . .. world champion mo- 
torcycles that proved they could “take it” 
through years of punishing service — and 
under toughest weather and road condi- 
tions in all parts of the world. Better see 
your Harley-Davidson dealer EARLY 
— if you want the thrill of owning 

a new 1947 Harley-Davidson! 


Ww, HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 


Please send at once free copy of 24-page 
“ENTHUSIAST” Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


Name 


State 
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All-Weather Airport Lights 


Tue new 1l-tube gaseous discharge bea- 
con in photo above facilitates all-weather 
landings. Called the Le-Land Blanket Unit 


Approach Beacon, it provides a penetrating, 


Gauge Has Removable Heads 


wide-angled flood of red light. Special A sINGLE pair of demountable heads and 
parabolic reflectors cut the glare so a pilot four extension spacers of different lengths 
is not light-blinded on an approach. Below — give the Decimatic Dial snap gauge a range 
it is the Le-Land Runway-Boundary-Thresh- of four inches. The gauging pins have a 
old unit for marking airport boundaries — surface of cemented carbide to reduce wear. 
ind the correct runway. It throws green The tool is made by the Standard Gage Co., 
light on one side, red on the other. of Poughkeepsie, N. Y. 
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with NEWARK’S xis ano parts 


You Can Easily Build Radio Receivers 

and Transmitters—Record Players and 

Other Exciting Radio and Electronics 
Devices. 








Make a good radio receiver or fine record player at 
big savings. You can build these and many other 
things easily. In any of our stores our staff will gladly 
show you how — or will explain clearly by mail. Write 
for our famous Big Bargain Bulletins, listing ail 
Our BIG BARGAIN COUN- the newest things available. Seid for it today. When 
TERS display new parts and writing, address Dept. B2. 
unusual special equipment 
you'll enjoy seeing. Come in, 
look around, ask questions | preee 
..» it’s fun, CHICAGO 











242-50 W. 55th St 323 W. Madison St 
® | Hf few York 9 uY Chicage 6, tl 


Public address systems for Seo ELECTRIC COMPANY. Inc 


N.Y.C. Stores: 115 W. 45th St. & 212 Oyeten % 


every need and purpose. . Dinces &Warenouses 242 Ww. SSth St, NL 
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Roger H. Oetting, | 4-year- 
old student at Foch In- 
termediate School, De- 
troit, was intrigued by 
the Napoleonic coact 
His interest and perse- 
Cerance brought h 
the $5,000 first awa 

the Junior Division 


Robert J. Hartlieb, Jr., 
of Allentown, Pa., ¢ 
rolled at 15 in the It 4¢ 
competitions. His mod- 
el car scored so close to 
the Junior winner's that 
a tie was declared and 
ap extra $4,000 award 
was provided. Robert 
wants to be an engineer 
like his father 


Waiter Edwin Roth, Jr., 1s 
Detroit, Mich., “likes 
to build models Er 
tering the Nz Apoleo nic 
oach competition 
r Divisior 
second honors 
scholarship to con 
his course at Wayne 
University 


pare R-Yo Sere feas 


&@ 


Leo C. Peiffer, 17. of Ce 
dar Rapids, la., makes 
mode ls as a hobby. It 
paid off with a $5,000 
scholarship. first award 
in the Napoleonic coach 
competition, Senior Di- 
vision. He enters lowa 
State College this Fall 


Vincent J. Rawth, 19, son 
of a York Nebraska 
farmer, walked off with 
the $4,000 scholarship 
given as first award in 
the Senior Division of 
the model car compe- 
tition. His hobby is 
aviation. 


Charles Clayton Oration, 
14, goes to Central Hig 
School in South Bend, 
Ind. When he finishes 
bigh school, his second 
place award, Junior 
model car section, will 
provide $2,000 for a 
mechanical engineer's 
education 


Virgil! Max Exner, Ir., 
years old, of South 
Bend, ts a racing car 
enthusiast. With his 
$4,000 first award in 
the Junior model car 
competition, he will en- 
ter Notre Dame, study- 
ing engineering and in- 
dustrial design. 


Eugene Schwietz is 15 and 
the son of a St. Paul, 
Minn., postal employe 
He won second award 
in the Junior Division 
of the Napoleonic coach 
competition—a _ $3,000 
scholarship to be used 
when he is ready for 
college 


David Wayne Whitman, 18, 
of Jackson, Mich., plans 
to be an automobile de- 
signer. With a $2,000 
scholarship, second 
award in the Senior 
model car competition, 
he starts at the General 
Motors Institute in 
Flint, Mich., this Fall. 


1,220 awards — university scholar- 
ships, $2,000 to $5,000 each, cash 
awards, trips — in the Fisher Body 
Craftsman’s Guild 1947 model- 
building competitions 


Here are 9 boys who are well started on 
the road of opportunity. 


They are the major award winners in the 
1946 Fisher Body Craftsman’s Guild com- 
petitions —and each now has a scholarship, 
ranging in value from $2,000 to $5,000, to 
be used at the university of his choice. 


Now 1,220 awards, totaling $85,000 in 
value, are offered to boys between the 
ages of i2 and 19, inclusive, in the 1947 


competitions. 


You compete for these awards by building 
a model Napoleonic coach to plans sup- 
plied free — or by designing and building 
a model car to simple specifications. Both 
are real fun. 


Any boy 12 years old or over and not yet 
20 on September 1, 1946 may enter either 
competition. Junior and Senior Divisions 
with identical awards let you compete with 
boys in your own age division. There are 
no dues or entrance fees, and awards in- 
clude cash, all-expense trips to the Guild 
Convention, and 8 university scholarships 
worth $2,000 to $5,000 each. (Duplicate 
awards are given if sons of GM employes 
win.) 


A distinguished board of judges, including 
deans or presidents of 10 leading technical 
schools and universities, makes the awards. 


To enter, you simply write for free mem- 
bership in the Fisher Body Craftsman’s 
Guild. In return, you receive a membership 
card and a full set of plans and instructions, 
all free. Competitions close June 15, 1947 


Why shouldn't you win one of these 
awards? Mail the coupon NOW and get 
started. 


FISHER BODY CRAFTSMAN’S GUILD 
An educational foundation sponsored by 
Fisher Body Division of General Motors 
General Motors Bldg., Detroit 2, Michigan 

Gentlemen: Please enroll me in the Fisher 
Body Craftsman’s Guild for 1947, in the 

[) Napoleonic Coach Competition 

{) Model Car Design Competition 

Send me full instructions without charge 

Name 

Address 

City Zone 

I was born on the day of 19 


Name of parent or guardian 
Dept. 6 
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Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump is the strong, reliable 
heart of your fuel system. It has given you 
long, faithful service because of its inbuilt 
quality and scientific design. 


You can prolong that faithful service indef- 
initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 


AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 
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| dies, to duplicated accuracy of .00 
Cc 


MAKE MORE 


MONEY 


APPLYING OR SELLING 


CORKSTONE 
PLASTIC FLOORING 


ty to get into business for yourself applying or 
top-grade plastic flooring. Plenty of 


orkstone, the economical 
t delay! 


Dealers & Agents Wanted 
WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 
| 200 SO. FRANKLINTOWN ROAD, —BALTIMORE 23, MD. 


DIE-LESS ee 
DUPLICATING 


Many small parts can be formed without 
1” with 
O Precision Machines. — Benders 
Shears. Save die expense and time 
Idea! for experimenta 
making 
as weil 
production runs 








SHEAR 


DI-A 
Brakes 
delay 
and research work 
sampies. models. et 
as reguiar 


| Write for descriptive literature. 


O'NEIL-IRWIN MFG. COMPANY 


342 Bth Ave. Lake City, Minn BRAKE 


When Writing Advertisers Please 
Mention Popular Science Monthly 


REPAIR 


FURNITURE 
ah ae 


FRANKLIN GLUE 


GENUINE LIQUID HIDE GLUE 
READY-TO-USE 
Makes joints stronger than the wood 


WITH THE GLUE THAT 
MANUFACTURERS USE 


itself. No mixing — No heating — No 
unpleasant odor — No chilled joints. 
THE FRANKLIN GLUE CO. COLUMBUS 15, OHIO 
AT YOUR HARDWARE DEALER 
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BOYS! Have tun with 


FUN, THRILLS, ADVENTURE AWAIT 
BOYS WHO ASK DAD FOR CHEMCRAFT! 


Chemcraft brings the fun, thrills and adventure of a 
real chemical laboratory—right into your own home! 
The very first day you start amazing family and 
friends with almost unbelievable feats of chemical 
magic. Like changing water to wine. Writing red, 
white and blue with one ink. Or changing water to 
blood and blood to stone. But there’s more to Chem- 
craft than magic. For example, you can make colored 
glass. Or products like insecticides, perfume, soap, 
salt, powdered milk and photographic prints. With 
Chemcraft you do these and hundreds of other equally 
fascinating yet practical experiments. Send today for 
FREE booklet, ““‘The Wonders of Chemistry”’, which 
gives you the complete story. Put coupon in envelope 
or paste on penny postal. MAIL TODAY! 


READ WHAT OTHER BOYS AND PARENTS 
SAY ABOUT CHEMCRAFT 


“I spend many hours experimenting because I find 
Chemcraft so much fun.’’ John Usher, Houston, 
Texas ... “I shall never pass up the chance to say 
a good word about Chemceraft. It has helped me 
greatly in the study of medicine."’ Telford M. McKee, 
Lewiston, Idaho . . . ““My son had a small Chem 
craft outfit last Christmas and was so enthused about 
it that all he wants this Christmas is another, larger 
outfit." Cecil M. Van De Venter, Principal, Horace 
Mann School, Ottumwa, Iowa. 
BIG FUTURE OPPORTUNITIES FOR BOYS 
WITH KNOWLEDGE OF CHEMISTRY! 

This is the Age of Chemistry. The future is bright for 
boys who understand the principles of Chemistry and 
who appreciate its importance in our daily lives. 
Chemcraft will help you, as for 30 years it has helped 
millions of other boys get a head start toward a posi- 
tion of importance in the years ahead. 


OTHER FEATURES EXCLUSIVE WITH CHEMCRAFT 


® Glass blowing @ Directions for building laboratory 
apparatus and work benches @ Chemicals marked 
with formulae, name and number ® Finest quality 
chemicals and equipment. 


REG. U.S. Pat OFF 


EMCRAFT 


America’s Leading Chemistry Outfits 


: Pathan ood 


a git 


NE - ULUSTRATED Chewy 


STey/ 


develop: 
nent in che 
‘emMistry 
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Set the fam 
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ators, (left), wii, Bryan 


“ost IMportant 
Outfits for years. 
Chemical Ilustr 


i) 


language of symb. 
&et 12 Chen, raft 
basic Processes an, 
Set an int 


f 


Bas - — about Chemistry's 
of today and tomorrow 


THIS EXCINNG 


FREE/ NEW BOOK/ 


= PORTER CHEMICAL COMPANY 
74 Prospect Ave. Hagerstown, Md. 


J moi me FREE, without obligation, your new booklet 
lg Wonders of Chemistry.” (Please print plainly 
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é BEFORE 
YOU PUT IN 
ANTI-FREEZE 


1. CLEAN OUT RUST 


Cooling System CLEANSER 


Don’t put anti-freeze into a rust- 

clogged radiator. Clean out the t “© svede / 
rust and scale now before winter EAns j 
sets in. Just pour a can of i / 
DU PONT COOLING SYSTEM 

CLEANSER into your radiator, 

run the engine 40 minutes or 

more, then drain. It cleans thor- 

oughly without reverse flushing. 





_—_ 


a : x e 
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with DU PONT « = 


All sizes from 4 to 132 


All widths from AA to EEE plus poe 


Newest thing in com 

fortable, serviceable boots. Ideal for hunting, 
fishing, hiking and all kinds of outdoor use. 
Made in soft, pliable, heavy-oiled waterproof 
elkskin. Same design, construction and high 
quality standards as famous boots worn by Para- 
troopers during war. Write to our Dept, PS-11 
Specify size and width. Enclose check or money 
order tor $9.87. Boots sent immediately, postage 
C.O.D. Money back if you are not entirely 
satisfied on receiving boots. 


CORCORAN INC., STOUGHTON, MASS. 











2. PREVENT LEAKS and 
LOSS OF ANTI-FREEZE 


with DU PONT 
Cooling System SEALER 


After cleaning out the cooling sys- 
tem, make it leak-proof. Don't take 
chances on losing precious anti- 
freeze. Here's a guadect that stops 
leaks quickly and securely. Does 
not clog the radiator. 


Son 














acan ot DU PONT ACID AND RUST ha 
INHIBITOR. This neutralizes the “Sup 
acid and prevents rust from form- WHiBitos 
ing. Makes it safe to use anti-freeze 
a second year. 


DU PONT Acid and Rust INHIBITOR 


> 
ios 





DU PON WU BETTER THINGS FOR BETTER LIVING 


. THROUGH CHEMISTRY 
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IF YOU RE-USE OLD ANTI-FREEZE 
You can re-condition it by adding =, 








\ Ja WATERPROOF 
SHOCKPROOF 


THE IDEAL CHRISTMAS GIFT 


Anti-magnetic, radium dial and hands, unbreak- 
able crystal, sweep second hand, precision tested. 


No. HQ 197 $29.75 


17 jewels, stainless steel bock 

No. HQ 188 $ 

17 jewels, all stainless steel case 47.50 

No. HQ 328 SELF.WINDING $ 

17 jewels, all stainless steel case 99.75 

ORDER BY MAIL: Send check, money order, or pay 

postmon C.0.D. Prices Incl. Fed. Tax & Postage. Gift 

Box. Wide choice of fine watches for men and women. 
Write for FREE Iilustrated Booklet ‘‘HQ’’ 
——- , All types ond mokes of watches 

Repair Service repaired expertly and promptly. 

Free estimate on request. 


BELL WATCH COMPANY, INC. 


Time and Life Bidg., Rockefetier Center, New York 20, WN. Y 





The Logan lathe 








9 reasons why LOGAN 
Lathes are BETTER lathes 


BALL BEARING HEADSTOCK 


for sustained accuracy 

? RUGGED, ACCURATE BED 
within 0005” of parallelism 
SELF-LUBRICATING BEARINGS 


at vito! points lengthen life 


BACK GEARS ENCLOSED 
IN HEADSTOCK 
with shifter rack sofely and conveniently 
at your finger -tips 

5 RUBBER CUSHIONED COUNTERSHAFT 
for smoothness and occuracy in working 
oreo 
THREE POINT SUPPORT 
Steadies the countershaft, prevents 
rocking 

7 ENCLOSED BELTS, GEARS, PULLEYS 


Prevents accidents. Keeps lathe clean 
AUTOMATIC BELT TENSION RELEASE 
Mokes belt changing easy and sofe 


9 PRECISION BUILT THROUGHOUT 


For tool room accuracy in your shop 








[TER LATHES 


A ‘ 5 bil 
* ae. 
A NAME TO R@MERIBE :N 
© : mm. SHAPERS 


brings tool room accuracy 
to workshops 


The craftsman who takes pride in the accuracy of his 
work will find real satisfaction in the jobs he turns on 
his Logan Lathe. The two V-ways and two flat ways 
of the Logan Lathe bed are precision ground to within 
.0005” of parallelism. Bearing faces on the Logan 
headstock are held to an accuracy of .0005”. For lasting 
accuracy the Logan spindle is mounted on pre-loaded, 
grease-sealed New Departure ball bearings. Construe 
tion standards like these have identified the Logan 
name with accurate, dependable and economical per- 
formance in every field of industry. That is why the fact 
that he can now obtain the Logan Lathe for his own 
shop is important to every craftsman. 


WRITE FOR THE LOGAN CATALOG -- - com- 
plete, illustrated descriptions of Logan Lathes, Shapers 


ond Accessories. LH-5S 


LOGAN ENGINEERING C€O., 4923 LAWRENCE AVE, CHICAGO 30, ILL 
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~ 
Anco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAPS OW... 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


(* war-born invention—by ANCO—first 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 
He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them —Newest Models! But 
he forgets to remind you? Too busy? 

You can't shoot him for that! 


c= —— 
= PATENTS 


em MAKE JOBS 
add 


——- —_ 
- aa | 








After all, it's your car to protect. So 
youremind +/im.Get RAIN-MASTERS 
.. patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 





Arms and Blades next time you buy gas. 





THE ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 
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Taw FEDERAL 
FIRST with AMERICA’S = 
PHOTOGRAPHERS 


Complete with F:6.3 Lens 


Designed for ease of oper 
Federal has all the au 
feature 


magnificen 


“ENLARGING IS THRILLING” 

strips mystery from enlarging with simple 

easy ¢o follow language. 25¢ at all Camera Stores, or send 
coin, check, money order (no stamps — please!) to — 


DERAL MANUFACTURING & ENGINEERING CORP. 
IDA 1 Makers of Photogrepbic & Electronic Devices 
—— 


23 STEUSEN STREET * BROOKLYN 5, N. Y. 


DOWEL TROUBLES? } 


Now you can make dowels that match your 
wood! Amazing new SPEE-DOWL makes 
perfect, burnished dowels for 
arrows, cabinet work or other 
projects. Simply rotate wood 
in lathe or drill press and 
push on SPEE-DOWL like 
pencil sharpener. Cast alun 
num body tool steel 
GUIDE FINISHED blade. A necessity for fine 
CHUCK BLADE wWoOLES DOWEL craftsmanship. Availat 
in 


» 3 4 5. 6. 7. and 





8/16” sizes. Only $1! Send check or M.O. now for your 
SPEE-DOWL. Special—any 4 sizes $3; complete set of 
for $5 } n y guaranteed. Free literature. 


SPEE-DOWL, Dept. B 2, 34 Mali Dr., North Plainfield, N.J. 








SGHAW . in Penny Pal” 
*DU-ALL” GARDEN TRACTORS 
° 1 to 9 H.P. Circulars on request. Building 


ore now—We supply repairs for all SHAW 
Trac tors sold in our 42 years in business 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


sing old auto parts. powered by 2 H.P 
arger air-cooled engine: or walking 
type Garden Tractor to 3 H.P 
ert ck or auto into Farm Trax 
Each with steel or rubber tires 
¥ iit ate ar fo° 
in few hours, any one of 
stpaid for $1.00 (stat 
Mone I suara 
SHAW MFG. CO., 5711 FRONT ST. 


+ tesourg. Kansas 
665PS North 4th St.. Columbus, Ohio 





delta Homecraft Lil 


HEN YO 


yELCOME, GIFT! faa 


ar 





Useful Books 
$ 


for all, 
postpgid 


Practical Projects } Ten detailed 


books on a 
wide range of projects, such as modern 
furniture, lamps, picture frames, gar- 
den furniture, games, toys, novelties, 
gifts, kitchen accessories, cutouts, and 
many other things that are fun to 
make, fun to use. Each project is 
completely illustrated, minutely de- 
scribed, so that contruction is easy. 
As many as 41 projects in each book 
— material for months of “$400 
Included in the Delta Home- 
craft Library. Or may be 00 
ordered yy — 
_ rT 
aaa Postpaid 





A Year's Subscription 
to The Deltagram* 


—Six big, exciting issues —every 
one a reminder of your thought- 
fulness! Page afrer page of plans, 
projects, pictures, and ideas for 
producing good-looking work that 
wins admiration . . . for operating 
tools efficiently, safely. Step-by-step 
instructions are complete and easy 
to understand. First 
two issues included 
with Delta Home- 
craft Library. Other 
four issues delivered 
by mail upon pub- 
lication. The Delta- 
tram may be or- 
ered sepesne™:. 

— Group 


50° 


for a year’s subscription 


” 











*Trade Mark Reg. U.S. Pat. Off. 


DB 
mit 


Milwavkee 1, Wiscensin 


The Delta Homecraft Library solves 
ye gift problem of pleasing 
riends who have home workshops. 

It includes the kind of books 
any woodworking hobbyist can get 
enthusiastic about: 

@ 10 books of Practical Projects — 
showing what to make and how to 
make it. 

9 books of Classified Designs — tried 
and tested projects arranged for quick 
reference. 

6 books telling how to get speed, ac- 
curacy, safety, and more satisfaction 
when working with power tools. 





Practical 
Finishing 
Methods 


Shows simple, 

easy methods of 

etting a smart, 

‘factory-like’’ 

} finish on com- 

pleted projects. Authoritative ad- 

vice on every practical known 

method of applying a finish to 

wood, metal, etc. Included in the 
Delta Homecraft  Li- 

brary. Or may be or- ¢ 

dered separately. 
— Group * Postpaid 











© G6 issues of The Deltagram*—a whole 
year’s subscription to the popular, 
plan-packed homecrafter’s magazine. 

® 1 book on Practical Finishing Meth- 
ods — expert advice every home- 
crafter is anxious to get. 


The entire Delta Home Library 
— 32 books in all — costs only 5 
dollars. Order it today, for an ex- 
citing gift. And remember to get 
an extra set for yourself! Mail 
coupon below with your check or 
money order, 


att Boos 


Modern Methods for Every 
Tool and Every Job 


6 valuable books, each containing 
close to 50 pages, over 200 illustrations 
to make every point clear: (1) Getting 
the Most Out of Your Lathe; (2) Get- 
ting the Most Out of Your Drill Press; 
(3) Getting the Most Our of Your 
Circular Saw and Jointer; (4) Getting 
the Most Out of Your Shaper; (5) Get- 
ting the Most Out of Your Abrasive 
Tools; (6) Getting the Most Out of 
Your Band Saw and Scroll Saw. In- 


cluded in the Delta Home- 
$50 


craft Library. Or may be or- 
dered separately. 
Grampa — 





Classified Designs 
— Hundreds of plans and 
pictures in 9 books 
showing how to make 21 
Lovely Lamps ... 19 
c harming ¢ hairs ... One 


> Group “Qa” 





>» books in Grou 


books in Group 


All _the 








Evening Projects . . . Gare 
den Furniture and Novel- 
ties . . . 40 Fine Tables 
- Furniture Designs... 
Novelties... Toys, Games, 
Play ground Equipment .. 
Small Furniture. Included 
in the Delta Homecraft 


Library. Or may $450 


be ordered separ- 
Postpaid 


[) Send 


(0 Send 


ately 


— Group “B’’.... A 


(NOTE: 


ing names 
ion!) 


subscript 


I am enck 


in full paym 


I have encis 


Re sure 


Tear out coupon and mail today! 


DELTA MFG. DIVISION 
683M E. 


Milwaukee 1, Wis. 


Libraries 


Vienna Ave., 
me.........Delta Home 
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raft 
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Porch and garden sets need an out- 
door glue for lasting repair, a glue which 
will withstand repeated soaking and 
drying 

CASCOPHEN is the outdoor glue that 
makes rickety porc h ind garden sets snap 
back * ’ Binds and weather- 


proofs simultaneously. 


‘solid as new 


To repair all wooden furniture: 
Take loose chair or table apart 


Clean out old glue, tI 
both parts of a joint 


1en re-glue, coating 


Bind with heavy cord. Let set according 
to directions on package 
important—for outdoor furniture use 
CASCOPHEN from 
weather, 
—for indoor furniture use CASCO— 
the standard household 


protects joints 


moisture, etc 


repair glue. 
For veneering and stain-free gluing of fine 
cabinet work use CASCAMITE. 

Highly 


bond strong 


moisture-resistant. 
as wood itself. Has 
many repair and model-building uses. 

Get CASCOPHEN, CASCAMITE, and 
CASCO—at your hardware, paint, and 
lumber dealers. 


water- and 
Forms 


WRITE FOR FREE GLUING 
GUIDE — contains many house- 
hold repair and gluing hints. Ad- 
dress a post card to: Casein Com- 
pany of America, Dept. PS-46, 350 
Madison Ave., New York 17, N. Y. 


CASCOPHEN 


CAMERA FANS 
feted Whe GUT [atk Jot 


NEW, IMPROVED 
G-E exposure meter 


Get more out of your camera 
glorious color, full detail... with 
correct exposure. Accuracy you 


easy-to-read 


$268 


Tyee Ow 58 


can trust! New 
dials. Ask for a G-E 
meter 3 metersin 
one. General Elec 
tric, Schenectady 5 
N.Y 





Build this Elec- 
tric or Gas 


w-45 MP’ a. 
frame 


"MOTOR ores as Low on 


2 spe eed transmission ~ w gray 
r ontrol and 
A ‘STR t AMI IN} Db ‘ 
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28 Lawn Ornament Patterns, 25e. Other patterns; 15-20” high; 
Duteh Girl, Durch Boy, Pirate, Bull Terrier Metican Girt, 
Mexican Boy, Dwarf, Penguin, Flower Girl. 10c each 5 k - 
elty Patterns, 30c. All 62 Full Size Patterns. $1.00 P ard. 
__ Strother Pattern Service. Dept. 7H, Box 383. Belington. w, ve. 





THE WAR-TIME MIRACLE LIQLID which cleaned millions 
of parts during war effort. CORQDEX positively re- 
moves RUST: and CORROSION regardless of depth 
from iron, steel, brass, bronze, copper, chromium and 
nickel. Cleans tools, hardware. sports equipment 
househoid utensils, et for a few cents a piece. No 
RUBBING or hard work 

CORODEX 1S UNCONDITIONALLY GUARANTEED TO REMOVE 


RUST when DIRECTIONS ARE FOLLOWED. Voalvable Manual of 
Rust Control free with order. 


On sale at Sears Stores, 50c and $1.00 


SEARS, ROEBUCK AND CO. 
CHICAGO, ILLINOIS 


y Allied Products Co., 1133 Newport 





KNIVES 
BLADES 
CARVERS 


ROUTERS bd ~ =\ 
PUNCHES i ra 4h ut 
SAWS 
SPOKESHAVES 


PLANES The Royal of 


AND COMPLETE | KAIFVES, TOOLS AND BLADES 


KITS FOR HOBBYCRAFT AND HANDICRAFT 


@ These amazing new precision cutting tools, so expertly designed, so 
flawlessly made, so perfect in performance, will gladden your craftsman’'s heort. 
AT LAST new blode shopes, new carvers, new routers, new punches 
(some never before cvailable 22 in all—and each one different 
Each fits the simple yet skillfully designed aluminum handle feoturing 
the tapered chuck with ao vise-like grip. Plus King Kut's plone, curved 
ond flat spoke shoves—al! cluminum bodied. King Kut's cutting edges 
cre made of the finest steel, expertly hardened, tempered, ground, 
honed ond buffed to razor sharpness 
King Kut tools meet fhe same high standard of design and perfor. 
monce that champion hobbycrafters demand of themselves 


See your Hobby, Sporting Goods, Hardwore, Art and other Stores 

HOBBY TOOL SLT NO. 120 
... 6 blodes, 6 carvers, 6 routers, 3 punches, 
1 sow, 1 handle and plastic knob. Price $5.00 


for King Kut Tools 


King Kut Tool Sets range in price... 


King Kut Products are covered by $1.00 to $10.00 
Foir Trade Agreements. 


ADDRESS DEPT. KK118 
PARTS CORPORATION - TOLEDO, OHIO 
MFD. BY UNSINGER=AP CORPORATION 


NOV. 
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THE ONLY BRUSH THAT 


Also Eliminates 
Sweeping Compound ! 





S 


BURGESS BATTERY COMPANY 


176 N. Wabash Avenue « Chicago I, til 


BRASS RODS 
For Home Work Shops 


For use on model 
boats. airplanes, 
etc keep a supply 
ofthese free-turning 
brass rods on hand 


As you sweep Arbitrin fil- 
ters through the tufts — 


| or 
| HANDICRAFT DIVISION 
$v ounds port es | 








of 45 Kits Today 
MEIER BRASS & COPPER CO. Kits available for all 


1155 Bellevue, Detroit 7, Mich. size requirements 





| 

| 

. 

Write Dept. Dfor Free Catalog 


| LowPrice a7; OTTAWA ‘Buzz’ Master 


CLEARS LAND FAST! Powerfal 6-HP motor 

with friction clutch for safe operation. 

Cuts down timber, brush, hedge; turn blade 
‘8 vertically and saw logs to length. Can be 
WS 








bartns fi sé , FREE \W) . equipped to fell largest trees. Clatch 
; = ; ” shes ve Details see. pulley for belt work. Guaranteed. 
They nconditionally guaranteed ¢ OTTAWA MFG. CO., 1101 Brush Ave., Ottawa, Kansas 


if 








MILWAUKEE Lusniess 


D> 
MANUFACTURERS OF DUSTLESS, SPEED SWEEP AND 
SPEED WASH BRUSHES MASTER MANUAL 
: - 26 | Bieger and better with more new 
st.” lwaukee 2 $ pag f helpful articles and informa- 
ae Qustiess Brush Co §30 WN. 22nd eeates ies. Hun- 
Milwaukee Vue formation abovt vs ireds of f« iar items back again 
fn ton 0 4 lo 1s oew iditions including 
eep ” . 





Please send complete 
srushes and Arbitrin = 
Name 
address , . poms ) tho e, & year's sub- 
° - . 1 yn to Chips ¢ hats to keep you 
raftamen’s activities 1 YR. SUBSCRIPTION TO 


~arcains, Sead 25c aow to 
ALBERT CONSTANTINE & SON, INC. CHIPS & CHATS 


793-4 Lost 1)icm St. Mew Tort. 54. OT 





Published In The Interest of Parents . .. Present and Future Air Rifle Owners .. . The Public 


SHOOT SAFE & BUDDY! 


BOYS! SHOW THIS MESSAGE TO YOUR PARENTS! 


You’ ll never see a real outdoorsman Ser o aim or shoot his rifle at anything but a : safe, 
proper target. he handles his firearms AK he » with care and respect. Your Daisy 
is made for fun shooting. It is nota as weapon but... like a knife, i accam Neos 


X yr_* shoot at at 


windows, street lights, song-birds, } a pets, property or any 
wadews Baa ' SAPEDV TPS | 


other person... ever! Remember, 4 carelessness causes acc- 


idents to eitions of Americans every year in cars, homes i, iM ae aire 
att factories. So ...if you are careless with ae eon SA APE oo 


=e ta Daisy. or abuse the privilege of owning one..... peace os N 
your parents, andl guardian wi = or police have the right saitoliel 
to take it t from AX y you. -and ez should! yy Don't let this 
t 
\ 


happen. Be careful. Aim and shoot safe, Buddy! \ 7 A 





— oy a 
MEMORIZE THE SHOOTER’S SAFETY PLEDGE! me t AN 
Cc s streets at of 7 i. 
Y 


edge myself to PROTECT animals, property and people in my 


nity by always aiming and shooting my Daisy safely! 





Get Your DAISY HANDBOOK NOW! 


Ready—the amazing | 28-page DAISY HANDBOOK — your guide to safer shoot- 
ing, more fun! Featuring Red Ryder, Buck Rogers comic sirips—atomic bombs— 








how to saddle western style—adventure stories—jokes—mechonical marvels 
explained — trick shots — manval of marksmanship — woodcraft tips — many 
others. Also included .. . complete Daisy Air Rifle Catalog describing the beautiful 
Daisys being made and delivered to decier: fast as the supply of materials and 
labor permits. Get your Hondbook. Hurry —limited supply. Mail dime (10c) and 
unused 3¢ stamp with name, address to Daisy —we'll send Hondbook postpaid! 


ILLUSTRATED BELOW IS THE FAMOUS DAISY 1000 SHOT 


RED RYDER CARBINE -- 





Don't order air rifles di 
rect from the factory 








vn Cegeggacabn 
Al Rr RIFLE Ss. Saas 


~ DAISY MANUFACTURING COMPANY, 5511 UNION ST., DEPT. 6, PLYMOUTH, MICHIGAN, U. S. A. 
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You can recognize a Plumb tool when you 
look at it, hold it or work with it. You can 
see the black one-piece steel head and 
the red, tested hickory handle. 

You can feel the perfect balance and 
grasp the carefully-shaped comfort-grip 
handle. And finally, when you use a 
Plumb you'll know it instantly by the ease 
with which it works, the quick, accurate 
strokes, the speed and power of every 
blow. By every test Plumb Tools stand 
out, all ways. Fayette R. Plumb, Inc., 
Phila. 37, Penna. 


POPULAR 


242 SCIENCE 


KEEP WARM ! 
SAVE FUEL Y 


\ BETWEEN YOU AND THE COLD 


(. A pliable plastic 
weather-stripping, easi- 


ly, quickly applied to 
windows, doors, base- 
boards. Stops expensive 


heat leaks 





Just press nto place 





Use inside or outside 
Can be painted. Mortite 
does not shrink or 
crack. Also plugs cracks 
around drainboards, 
bathtubs, etc. 





Roll covers about 80 feet, 








enough for 5 windows. 


$1.25 AT HARDWARE,PAINT,DEPT. 
STORES ANDLUMBER YARDS 
Ask for Mortite Booklet! 
J. W. MORTELL CO. 
end Conedo 534 Burch St., Kankakee, Ilinois 








enabled American Industry to change 
to war production ‘‘over night."’ For 
they are the perm anent multi-purpose 

ed by 96% of the machine shops 
and tool rooms, on lathes, planers and 
hapers—-the tools used to make dies 
and jigs, t ld pres actio 2 machines 

the tools 


They are wi 
your own sh ARMSTRONG 
HOLDERS for ndustry 
Holders for home work shops 


ARMSTRONG BROS. TOOL CO. 








The Tool Holder People 
5298 Francises Ave..Chieege 12, 0.5.4 











| New Life FOR YOUR CAR 


USED IN: IT REMOVES: 
1. GAS TANK 1. WATER 


2. CRANK CASE 2. SLUDGE 
», 3. CARBURETOR 3. CARBON 
Tunes Your Motor as you Drive Along 
WHOLESALE DISTRIBUTOR FRANCHISES AVAILABL 
Write For Details 
DACAR CHEMICAL PRODUCTS CO. 
PITTSBURGH 20, PENNA. 














2. 
_~ Gu the Cir or in the Le 


MOOUFLOW maintains 
~ Comport Ulivi” 


H.< YNEY WELL “Moduflow” Cabin Temperature controls 
are now in use on four-engined planes operated by the 
major airlines in the United States. They automatically 
and continuously “measure out” heat in direct propor- 
tion to cabin heat losses as outside temperature varies 


with altitude. 


Moduflow control systems for home heating plants 
operate on the same principle as these cabin tem- 
perature controls. They are entirely different from 
the ordinary on-and-off control system. Moduflow 

furnishes heat continuously but modulated to what- 

ever temperature is required for comfort. It 
eliminates the drafts and “shiver spots’’ caused 


by intermittent heat supply. 


Moduflow can be easily and inexpensively 
installed on your present automatic heating 
plant. Whether you are planning to build or 
modernize, you should get the facts about 
Moduflow . .. . Honeywell's attractively 
illustrated booklet, ““Comfort Unlimited,” 
explains just how Moduflow operates. It 
will be particularly interesting to Popular 
Science readers. Mail the coupon today 

for your free copy. 


MINNEAPOLIS-HUNEYWELL REGULATOR CO. 
2768 Fourth Avenue S., Minneapolis 8, Minn. 


Please send my free a of 
Comfort Unlimited” 


I 


the new HONEYWELL heating Address 


control system 


MAKERS OF THE FAMOUS M-H ELECTRONIC AUTOPILOT WHICH IS STANDARD ON AAF 4-ENGINED BOMBERS 
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for 
riding 
comfort... 


s Good Thatld 














For comfort in driving, you need a smooth 
rood—and for a smooth-running, full- 
powered engine, you need LOOSITE and 
SILOO. They condition any engine to 
cleanliness by removing those waste residues 
—sludge and gum. These products are 
inexpensive and simple to use. 


IMPORTANT! Keep your new car factory-clean 
with SILOO. Use it with your favorite oil for a 
perfect break-in—from then on, pour SILOO 
in the crankcase with every oil change— it's 
like putting money in the bank becouse 
you're preventing next year's repairs now. 

A LOOSITE-SILOO treatment will show 
immediate results in power, pick-up and 
performance on any make cor 

regardless of type or brand of oil 

used. They ore made by the world's 

largest exclusive manufacturer of 

all kinds of petroleum solvents. 

SEE YOUR DEALER OR 

SERVICE STATION TODAY 


5 SOLVENTS FOR ALL TYPES ‘Q"* t 
-ctroleum Solvents 


CORPORATION 
Generel Offices: 33) Modison Avenue, New York 17 
Petroleum Solvents Corporation of Canada, L!d., Montreal 
Plont and Loborctories: Port Reading, New Jersey 
ty wEAT WITH O11 WHITE FOR INFORMATION O08 
S1LO0 FUEL OIL TANK SOLVENT 











== | LESS WORK 

1S y Better Results 
3 with BERNARD 

BERNARDS work like o wrench parallel action pliers 

Porollel jaws fit snug on nut. 











Just about the handiest, 
most efhcient pliers a man 
ever had. Jaws close par- 
allel, like a vise, hold fast, 
won't slip. Powerful cut- 
ters, on the outside of the 
head, easy to use, will bite 
through an 8-penny nail. 

You'll do lots of jobs bet- 
ter and with less work with 
BERNARD...Your hard- 
ware merchant has them. 

Send for complete cata- 
logue of BERNARD wols. 


WM. SCHOLLHORN COMPANY 


“Quality Tools Since 1870” 

















Breoks gloss perfectly. Jaws 
close fot against glass. 











Compound leverage greatly! 7911 Chapel Street 
increases gripping power. 

Easily cuts 8-penny nail New Heven 9, Conn. 
RUBBER MOLD LATEX 
For making rubber soles. Qts. $3 Doz lots $1.95. Gallons 


$10.50. Best quality Free Instructions. Send remittance 
with order 








| CERTIFIED PRODUCTS CO. Dept. 89, Louisville, Ky. 


SAVE TRAVEL TIME SAFELY 


HULL STREAMLINE AUTOMOBILE / 
COMPASS, your sure-way guide 


over shortest routes, eliminates 


wrong-way travel and stops for 
bearings You get there faster, at 
safe speeds, with a Hull. Price 
$3.95. At your dealer's, Write for circular. 


HULL MFG. CO.. P.O. Box 246-E12. Warren, Ohio “SE 
FINE TOOLS 
WEEO { 


(> FINE OIL: 


‘d 


2 é . 
4 
, ¢ Prevents Rust 


¢ Cleans « Polishes 


. 
oa a02 90.92 


SOLD EVERYWHERE 


3-IN-ONE 0Z 





FAMOUS means ‘‘celebrated, distinguished’. What 
better words to describe Sterncrest Sterling? The 
finest imported briar—the workmanship of 
skilled craftsmen—hard rubber bits —pre- 
cious metal bands for strength and beauty: 

all of these are lavished upon Sterncrest 

Sterling and its sister pipes, Sterncrest 

14K and Sterncrest Ultrafine. 


“A good pipe is an investment in 


daily pleasure.” 


LHS. STERNCREST 14K— 
Specially selected briar, 14K 
gold band, $7.50 LHS Stern- 
crest Ultra-Fine $10. LHS 
Certified Purex $3.50. AT 

ALL GOOD DEALERS. 





IMPORTED BRIAR 
Model #139. Plain finish, 
Sterling Silver Band. Dozens of 
other handsome models, plain 
and antique. 


ZEUS Filter Cigarette Holders are back in 
ALUMINUM, with handy ejector. 


Write for “Pipes—for a World of Pleasure”. It’s FREE, 





Here’s a Craftsman’s Gift That 
Packs Years of Pleasure 


Here's a gift to please a man’s heart. A gleaming 
*“‘powerhouse”’ that holds promise of endless 
creative hours This ‘‘pocket-size machine 
shop" is a war veteran used by aill 
branches of the armed forces in far flung re- 
pair bases and it helped set production 
records at Genera! Electric. Westinghouse, 
Remington Arms, Ford and other plants. 
Hobby enthusiast or expert 
craftsman first choice is 
model 2 Moto-Too! kit, with its 
handsome, felt-lined, highly fin- 
ished wood case with 
rows of tools begging to be 
put to work. The useful- 
ness of Moto-Too! for pre-. 
cision work is_ increased 
by two versatile attach- 
ments now available at 
slight additional cost (see 
elow } 

Mote-Tos! le. 2.23 ae- Look For These 


AS) cessor es innecd case, Moto-Tool Features 
poe Housing has ‘‘pencil-type”’ 
finger grip. Instant-ac- 
rs i tion, wrenchiess chuck 
—~—_— ——~ —— —— Uil-less, sealed, trouble- ; 
F B th H d With M t T | c= proof bear.ngs. Patented automatic chuck 
ree BO ands Wi Ot6-100 Vera lock pin. Oversize armature shaft, hardened De These 
TR. - ground and polished. 110 volt, universal type 
a motor. Easily replaced commutator brushes Better —Faster 
Sliding snap type switch. Handy hanger hook Brushing 
Cord protector. Sturdy, shockproof bakelite Dressing 
housing. Dust-filtered. air-cooling system Burring 
Test at ony” positéon Weighs only 13 oz shaped to fit the hand . Grinding 
angle .. $4.50 Dynamically balanced for vibrationless opera- Sharpening Routing 
tion. Burnishing 7 
Sanding 


e€ ing 
MONEY BACK GUARANTEE Touching Up 0 Orilling 











Moto-Tool_ Sha 
ing Table$2.50 B L M d f 
(Shown witt uy Dremel Moto-Tool and Accessories from } 
tntayini 
your dealer. If he does not handle them ante tee —y 
a 7 Polishing Sawing 
order direct from the factory on a 10 day Finishing Scoring 
al non ck wus 
trial, money back guarantee Cleaning Cutting 


DREMEL MFG. CO., Dept. 126-L, RACINE, WISCONSIN Rasping Carving 
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we PLASTIC WOOD 


You can get a professional finish on those 
jobs for the kids! For a slick, smooth 
finish that takes paint, lacquer or varnish 
perfectly, use Plastic Wood as your filler. 
Repairs such as cracks, gouges or loose 
joints are quickly mended and the toy is 
back in apple-pie order! Handles like 
putty—hardens into wood! 

. dozens of other uses 
FOR FILLING ... FOR REPAIRING .. 
® Countersunk screws ® Loose casters 
® Chipped furniture ® Broken bolusters 
® Nailandscrewholes ® Broken furniture 


You'll want Plastic Wood SOLVENT, 
too. Get both at one time. It is made espe- 
cially to control the consistency of Plastic 
Wood . . . useful also in removing dried 
Plastic Wood from tools and fingers. 


T. M. Reg. U.S. Pat. OF At al! Hardware, 
Paint and 10¢ Stores 


PLASTIC 
woopD 


Tube or Can 
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LUXURIOUS 
LIVING 


MODEST COST 


food storage space. Plenty 
of drawers, closets; 3 
wardrobes. Luxurious 
double bed built into the 
bedroom; sofa-bed in liv- 
ing room converts into 
extra double bed. 

See these trailer cooches af 
your Schult dealer, or send 
for catalog featuring 1946 

Schult Luxury Liner 


@ Yes, you can take this 
mobile home wherever 
you need it for living or 
playing Every facility of 
a 2-bedroom house. plus 
the mobility of your car. 


FURNISHED! 


Complete kitchen in- 
cludes oven range. refrig- 
erator, double sink, ample 


SCHULT CORPORATION, Dept. 3111, Elkhart, Ind. 


MEMBER: TCMA in Canada, John tngtis Co., Toronto 


SCHULT tracler Coaches 
NEW PLASTICS 


* Se ae cone --§ ha. A, 





' paid 5 t m or ¢ 
inf yrmat on! and pr eee ist cove t 
the ‘ 
House. BEAUTIFUL PLASTICS 
Dept. M-4, 5534 W. Harrison St., Chicago 44, tt. 





QUICK] “REPAIRING CAR BATTERIES!” 


MONEYs At Home! Easy Too! Free Circulars! 
WRITE, BATTERYMAN ODept.S-1 Grand Junction, Coiorado 


Gee -COMB-A-TRIM 


U 2 THE NEW QUICK TRIMMER 


f Z Something New! Trim your hair with- 
4, out any experience. It's easy! The 
4 











excess hair comes off smoothly and 
easily by just pulling trimmer through 
hair .ike an ordinary comb. Also re- 
moves hair from legs—armpits. Save 
on hair-cut bills Trim your 
own hair or the whole family's. 
Send 59¢ and your Comb-A-Trim 
will be sent at once. 





SPECIAL OFFER 
ome $3.00 a 2 t 
Sope-Atrime 2D tor $1 


COMB-A-TRIM CO. 


Cincinnati, ©O. 











S Extra Blades 
(Year's Supply) 25¢ 


1734 Carew Tower Dept. J-12 





Theyre Back! 


The New POST-WAR 
1947-1948 ENGINEERED 


NCE again Midwest 
demonstrates its 27 
years of leadership with this @ 
amazingly powerful Super 
DeLuxe Series 10* 5-band wortd- 
ranging radio that brings you noise- ’ 7 
free FM reception plus Standard ; L Re 
Broadcast and 3 short wave bands. — \ . 
You'll be thrilled by its marvelous “ 
tone its wealth of new post-war 
features its world-ranging per- 
formance that brings you the world’s fin- 
est radio programs with amazing clarity and | 
strength. Send today for the new FREE 1947- 
1948 Midwest Catalog before you buy any radio 


d take ad of « « 1 Factory- <a F | 
and ta advantage our Sensationa actory , 5 “ a Aes 


m™ to-you values and liberal 30 days Trial Offer. 


° _ ep xo 
aes © 


Pecetver 


Bi: MAGNIFICENT LINE OF BRILLIANT NEW CONSOLE 
AND TABLE MODEL RADIOS AND RADIO-PHONOGRAPHS 


—— The SYMPHONY GRAND SERIES 16* AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW AUTOMATIC > 
RECORD-CHANGER 


A REAL masterpiece of cabinet design 
and radio engineering .. . a luxur- 
ious musical instrument that 
prings you the sewest 

marvels of radio science 

including static-free FM 
automatic record changing 

5 wave bands and scores of 
marvelous mew features and 
improvements —for your listen- 

ing pleasure. For complete de- 
tails of this and many other Mid- 








NOW YOU CAN OWN 
A FAMOUS 


* ORIS + 
WATERPROOF WATCH 


An unusual limited of- 
fer — lowest price we 
ever sold on ORIS 
7-jewel pin-lever time 
piece. Chrome top, 
stainless steel bock — 
modern stainless stee! 
expansion watch 
bracelet included. 
SHOCK RESISTANT! 
NON-MAGNETIC! 
RADIUM DIAL! 
cnt SECOND HAND! 


with steel 
expansion bracelet 


Fed. Tax Included 


Mail orders 
promptly filled 
No C.0.D.'s 


Write for free illustrated booklet Postage Prepaid 





Internationally Famous Watches 


SUITE 1006°597 FIFTH AVE. + NEW YORK 17 








MONEY MAKERS 








YOUR ati 


at aw STING LY 


You can ae a [me steady, cash rere of 


your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain, 
SEND FOR FREE PLAN—shows how to 

start in spare time—no canvassing. Send 
coupon today—no salesman will call. 


FOLEY Ciuimcic SAW FILER 


FOLEY MANUFACTURING CO. 
1119-6 Foley Bidg., Minneapolis 13, Minnesota 
Send Free Plan on Sew Filing business, no obligation 


Name a 
Address 
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Special Surplus Savings 
on Plastics 
CLEAR GRADE A PLEXIGLAS 


Sheet Size 12” x 20” \% inch thickness 
$3.39 per sheet 
Also Plexiglas sheets new per sq. foot: 
B/16 ........ $3.93 3/16 $1.79 
vs ‘ $1.46 1/4 $2.10 
Add 10% for packaging on orders under $10. Add $1 for pockag- 
ing on orders over $1 


ALSO . . . complete line of RODS, TUBES, SHEETS, ODD SHAPES 
in all types of plastics. Dyes, cements, buffing compounds 


Franklin Plexiglas Anti-Static Wox, Burnisher & Cleaner 


CADILLAC PLASTIC COMPANY 
651 West Baltimore Detroit 2, Michigan 





With our six inch tool steel cutters 
make mouldings. casings. drop-ieaf 
tables, grooves beading and jointing 
Moulding cutters, A 1 in. wide $1.50 
Jointing cutters B 

, in + oO E 

3 t 


JOHN A. SANDSTROM 
Clearwater. 





Cone Bakers und other spectalties 

- products ee proven money-makers 
conces erators from coast te 
! Writ »* ” more details 


Concession Supply Co., ‘Dept 0. 1857 Ottawa Drive 


a BARGAIN 4 | 9» <7) 


Amaqns assortment radio AA. arts — Resist- 
Trimmers. Springs. Sockets, Condens- 

- em a. - ous bargain at ie price 

M O. MARKO SUPPLY. Dept 

ons Logan Bivd., Cnicage 47, 1m. 


TRAILER AXLES, HITCHES, AND PARTS 


@ If you are interested in purchasing 
trailer axles. hitches. and other trailer 
parts, contact us promptly 

Write for free literature 


HAMMER BLOW TOOL COMPANY, Dept. 0-15, WAUSAU, WIS. 


ANYWHERE _ 
ANYTIME | 


a 
ALL PURPOSE ARC WELDER 


© Models 32 Volt D.X 110 te 440 AL 

A complete workshop in itself! Weld. 
cut, braze or solder any type metal; 
iron. castings, aluminum, steel, bronze 
in any gauge or weight, with equal 
ease. Compact. complete, sturdy as the 
Rockies. Formed stee! and cast alumi- 
mum case. welded steel base, 4” cast 
wheels. Built with voltage control. Bet- 
ter on R.E.A. lines. No training needed. 
Sold throughout the world. Uncondi- 
ly guaranteed for 2 years. Fully 


te use. 
FORNEY MFG. CO. 
FORT COLLINS 3, COLORADO 





YOU NEED NOT 


—~ WAIT FOR 
Wee YOUR == 
Nee. 


HERE'S HOW TO AVOID THE LUMBER SHORTAGE 
HERE'S HOW TO AVOID INFLATED PRICES. 


we 


to-und 


oa Drawing Seaseeee 
ad ’ 


“Ah SIX ROOM HOUSE, “$2800 COMPLETE, 
READY — you bad pais ol 


by George W. Pearce 4 
\ 


WSS SN 














500,000 !!!! 


eLENSES- 


Send 3 cent stamp for “BARGAIN” list. 
A. JAEGERS 


BOX 848 $O. OZONE PARK 20, N. Y. 








eer 8 ee 
J 


TELEVISION ANTENNA (LESS TRANSMISSION unt). $6.95 


Aise im stock, FM & Amateur type antenna, all types of transmission line 











S/C LABORATORIES, Dept. P, 20-22 Van Wagenen St.. Newark 4, W. J 








BUZZ MASTER ‘ASIST 


work of clearing land 

, . of brush, saplings, and 

larger trees. Goes sapwhens on its own power, Saws up- 
hill as well as on level ground. Handiest saw ever built. 
Powerful motor. Belt pulley for many power jobs. Low 
operating cost. Costs too little to do without. Make big money 
clearing land. Write for low factory-to-user price. Pats. Pending. 


OTTAWA MFG. CO., 1101 Walnut St., Ottawa, Kans. 





Model No. 95 


it’s Magic at Your Fingertips! 


The hand-tool with a 
multiplicity of home 
uses! 


Here is the precision 
hand-tool that is rapidly 
taking its rightful place 
in every home workshop 
in the country. 


Over 20 interchange- 
able blades to do every 
imaginable cutting.. 

- Gouging... drilling 
and sawing job. See 
GENIE TOOL demon- 
strated today at your 
favorite hardware, de- 
partment, or hobby 
goods store. 


There’s a GENIE TOOL Accessory 
for Every Usel 


SEND FOR 
CATALOG 
| TODAY! 


MODEL TOOLS 


BOX 30 * BURBANK, CALIF. 
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At Last! tae new 


; 


’ 
' 
' 
’ 
| 
j 


LIGHTER and 
CIGARETTE CASE 


Combination 


A masterpiece of 
modern desiga— 
streamlined, 
chrome lighter 

top om hend- 

some colored 

f\ plastic case 
mK which holds 
full package 

of digarefies. | 


A 


Rush your 

Order Today 

on this no-risk offer. You must be 

pleased or your money will be refunded in full. 
WHOLESALE DISTRIBUTORS 


4624 N Sheriden Reed, Chicege 40, tl. 


5 DAY TRIAL OFFER 


WHOLISALE OrSTRIBUTORS Dept. *. 5 

4424 M Sheridan Rd. Chicage 40. Mineis. 

Preese send me, ot $2 50 cack, Lemben ston ghar amd og arette snes a: Mecked tatrm 
\ emctene 5 me Ch or meney order © hull fer pestpad Gafvery 
Send C © © | wil pay charges pts postage. 


complete 





SET-PROPEEEED 
SPEEDBOAT "ine warce 


POSTPA'D 

A real, all plastic, putt-putting, 

jet propelled motorboat, actually 

flies through the water. No gears, 
springs or moving parts. Operates on amazing scien- 
tifie principle WITHOUT A MOTOR! Runs on pinch 
of baking soda. Absolutely safe and more fun than 
a barrel of toys. A thrilling, modern gift for young 
and old alike. Send no money—just name and ad- 
dress. Pay postman only $1.00 plus postage, or send 
$1.00 and receive postpaid. Order NOW! 


ROLEY SALES CO., INC., Dept. 102-N 
154 Nassau Street, New York 7, N. Y. 











Electrically Welded Endless 


Prramoure 


BAND 
SAW 
BLADES 


Made in widths from 1/8" to 1-3/4 
Make your bar saw do m work for you. The proper 
“ pe of this imy ant ma 


h F will extend the s 





re 


t Blades are eS tough 


0 each 
5 each 
10 each 
o rs s at proportional prices 
ALSO METAL CUTTING BAND SAWS 
Made in widths from 1/8 to 3/4’ 
Your satisfaction is guaranteed 


BURRILL SAW & TOOL WORKS 


405 E. Main St., Hien, N.Y. 


eee ee 
BUILD RZouchen MODELS 





PPrR TANKER FREIGHTER 
Cvewthing fr the Model Ship Builder Since 1905 


34 Different Send 35c¢ for 96 

Model Kits Page Hlustrated 

85 te $35 Catalogue 
BOUCHER SHIP MODELS 36 EAST 12ST. NEW YORK 3.NY 


THE GEM MAKER 


Amateurs or professionals . . . hobbyists or jewelers 
. Polish your own gems with a B&I Gem Maker. 
You will find this a profitable adventure. All neces- 
sary lapidary equipment is furnished, including s 
super-charged diamond blade for sawing. and all 
wheels for grinding. shaping and polish- 

ing. also complete instructions. The com- 

plete equipment as shown, less motor and 

belt, for only $29.50, f.0.t Burlington, 

' Wis. Write today for information and lit- 

erature on the Gem Maker and accessories 
B&IMFG.CO., Dept. M. Burlington, Wis. 


DRILL-INDEX 3:22: 
~on 


tainer for 
indexing and filing twist drills. Eliminates search. 
Made entirely of steel in nine size See your 
dealer or write t« 
HUOT MFG. CO. 
436 Foot Schultz Bidg. St. Paul 1, Minn. 


ELECTRICITY FOR ANY JOB 


ANY WHERE 


Reliable, economical electric serv- 
ice, anywhere, anytime, with an 
Onan Electric Plant. Driven by Onan 
4-cycle, gasoline engines. Single- 
unit, compact design and 
sturdy construction. Water 

or air cooled 
Capacity range: 350 to 35,000 
watts; 115 to 660 volts A.C., 
50 to 800 cycles; 6 to 
800 volts D.C. Combi- 
nation A.C.-D.C. types 

65 different models 


Write for folder. 


ONAN 














D.W. ONAN E SONS 1845 ROYALSTON AVE. MINNEAPOLIS 5, MINN. 
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Looks good to the eye... 


Look again! Notice how the bruyere’s natural-burl 
areas compliment those smooth, polished planes. In 
addition, a Sportsman smokes as sweet as it looks. 
That’s fine imported bruyere you see—and there’s plenty 
of it in bowl and shank, to absorb the heat and cool your 
smoke. For long, mellow smokes, and many of them— 
put your tobacco i ina Sportsman. 


are aTanN 


@ Champion of Fei Lye 


. IMPORTED 
_BRUYERE. 


From $5 to $15 in a wide range of 
shapes and styles, at better stores. 








JOHN HUDSON MOORE, INC., 663 FIFTH AVE., NEW YORK 22 





( HUNTING & FISHING 


is a monthly magazine crammed 
full of hunting. fishing, campiiig. 
dog and boating stories and §ie- 
- tures, invaiuabie information 
guns fishing tackle me 
NOW AVAILABLE changes, best places to f 
unt—countiess ideas that v 
America’s favorite compressed air rifles hunt — idea ' : 
mn¢ un to your » 
door shooting are back again! Available Ore Sum 0 YOUr Gaye eee 
gle Shot and Magazine Loading types. At Special Trial Offer 
< | wr or di . » Ss id . ~ a 
dealer + der direct. Ask for Crosman SUPER ' Send 25c in stamps or coin and we 
, 7 t t { ] ‘ f ‘ " 
PELLS too—the better ammunition for all compressed air will send you Hunting & Fishing 
7 —€? 6 >» =? - 
rifles: .177 Cal. —$2.25 per M; .22 Cal.—$2.50 per M : . =i% for six months 


. ——— HUNTING & FISHING 
CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. scr ee” ean oe 








<, were ror your FREE copy oF tHe New 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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10¢ SIZE 

nt. 
deportment ond 
5 & 10¢ sores. 





‘DIC-‘A-DOO 
Faint Buus Baile 


It's the spring in the bristles that makes paint flow 
off your brush in a smooth, lasting finish. Spring 
improves painting results. 

Keeps Brushes New. Brush Bath restores like new 
spring to old brushes. It coaxes out every trace of 
paint film, puts the brush in perfect shape. 


Cleans Safely, Quickly. Dic-A-Doo Brush Bath | 


cleans gently — without caustics. It can’t harm or 
loosen bristles. (It's recommended for nylon 


brushes, too.) That's why it’s a standby with pro- 


fessional painters. 


FOR A anne ee NEW 
_ DIC-A:DOO 


Use Dic-A-Doo Cleaner for 
any painted surface — walls 


' 
i‘. 
i] 





to Dad for his car; to Mother for her 
kitchen. Give S. O. S. FIRE GUARD to 
the whole family. You will be giving safety 
in addition to a gift. See your hardware, 
auto supply, or department store. The 
General Detroit Corp., Detroit 7. 


Se nar ae 


PROTECT YOUR LOVED ONES 
REDUCE FIRE eee 


and flame spreading with ae Dna nnn 2a’ 
eYRETARD 21° when applied t« oth dr t 
Christmas-tree decorations. st _— s< onery mat ‘ 
“ther material rakes them fir etarding 
» STATES DEP ARTMENT oF AGRI ULTURE 
pl tly by dipping the ar le into the 
spraying or brushing 
VERY Soerencas ve USE 
SEND $1.00. check ~ ~~ ord er or 
enough t« make a of ‘*FIRE RETAL 
J LABORATOR! 3 "F189 e 21 $s Street. 


large size packs 
"Boesatn 29, N.Y., 


” APPLIANCE — 
TESTER 


LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


In this single unit are all the pee essary tests for 
examining every appliance as thermostats 
under working c ondit ions Te is 1 ant tt opens 
or closes. Controls heat on Z irons. Pre- 
vents over-heating Tests c ontint ulty open cir- 
—_— automati« iro vacu a cle ar ers. motors, 

yin machines, bulls way it« Oreat 
time and money saver! ONLY $10. 95 cO IMPLETE. 
Pat. Pend. No C.0.D.'s. Shipping wt, 3 


| FR with each Tester. New, Complete Practica! Course in 


or woodwork — inside or out. 
Put it on — wipe it off. It 
lifts dirt out. Safe for the — 
surface—good for your hands. 
A Dic-A-Doo'd surface saves 
paint! 


PATENT CEREALS COMPANY, 





electrical appliance repairing. WRITE FOR CIRCULAR, 
| HANLAN co., 1419-8, West Jefferson, Los Angeles 7, Calif. 


et} WORK BENCH 


Built te Lasta Lifetime! 


HE’D APPRECIATE 
With Bottom Shelf ond 18” Sq. Drawer. 2”x6", Solid Plank, Grooved and 
Dovetailed Top and "x8" Back Rail, Shellacked to a Smooth, Sotiny Finish, 
| MOHAWK LUMBER CO. 94 104 % tang © 36" gh © 26° 
| 14525 W. Chicago Bivd Deweit 27, Mick. Deep. Shipped Knock-down, with 
Check | Mi Order ter § Nuts ond Screws and ABC 
CHIEF WORK BENCHES at | Crart for Quick, Simple Assembly. 
1 $16.95 each, F.0.8. Detrait, Mich. | 
| ()Send €.0.0,, $5 Deposit Enclosed. 


| Prompd Delivory 
| NAME onda | MOHAWK LUMBER CO. 


| ADDRESS “| 14525 W. Chicage Bovleverd 


patient DETROIT 27, MICHIGAN 
Ne Priority Necessary! 


GENEVA, N.Y 











F.0.8. DETROIT 
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NEW MIDGET ELECTRIC 


At WELDER 


Plugs into Light 
Socket AC or DC 


It's new! It's handy! It’s effi 

! Use the Midget Electric Arc 
Weider for hundreds of light-metal 
< comparable welding 

ha i/i6 inch welding ro« 


1 Pp é ’ 
ori current, by use Py our 
ecial standard-coated 1/ 16-inch 
rods. Generous supply of 


suppited with machine. Rec 
wel ting ~ 
te. Take aS 
e to the 
eo built and fully guar 
snteed. Comes complete—ready to 
Nothing else to buy 
us = ding experience 
rike an arc. In a short 
anyone mechanically ‘inclined can learn to weld with 
ae a hine 
find hundreds of money-saving, time-saving 
uses y * the "Midget Are around your home, garage 


so in garages factories, repair shops, tin shops, me- | 


Order a Midget Fiectric Arc Welder 

complete with rods 

Pay postman 

only $3.95 plus postage charges. If not satished, return Midget Arc 

in 5 days from receipt and we'll refund your money immediately 
PT'SH YOUR ORDER NOW 


MIDGET ARC WELDER CO., Strader Ave., Dept. P- 205, Cincinnati 26, Ohio | 


. 
avaiable Make 5 est eng dan gan denies, Sie ONE aL 
y Mare house pila Send only $100 & 

$440 N Shoreland Ave. Milwaukee 11. Wis - 


GERS TNER Tool Chests 


Better in construction, finer in finish. That’s why 
they please Machinists and Toolmakers. Free Catalog. 
GERSTNER TOOL CHESTS 
546 Columbia St., Dayton 7, Ohio 








Fine Walton Wheels to Make Your Own 


WAGONS—SHOPPING CARTS and RACERS 
Coaster wagons scooters shopping a 
bike trailers. golf bag carriers, et« asy 
>. Use fine Walton DeLuxe els! 
stro ng welded pr ¢ construc 
, a hings 


Ide al for making ’ 
~ | = oye oe Play. Solid rubber tires. Red ename led. 
s. 


. a ioe ea. Send check or money re Ne cC.0.D 
fer peatage Dealers write 

4% inch with WALTON WHEEL COMPANY, Dept. B1 
% in bushing Plankinton Bidg., Milwaukee 3, Wis. 


“You THOR “B” ENGINE-$6.95 


The new THOR “B’'—Sensational minia- 
ture gasoline engine that really works. 
Super-power performance. Smooth, vel- 
veted power that roars into action wit 
twist of the wrist Over 15.000 al- 
1.1/6 H.P Complete with oil 

user. and fully illustrated instruc- 

eady to run, only $9.95. In KIT 

form, fully machined, 5 minutes to as- 
semble $6.95. without coil] and condens- 


all models. Send $1.00—| 


ect same day C.O.D. or send 
> plus a5 extra and we ship 


> - 
FREE Just off the Press. Send for big 40- 
page illustrated hobby catalog with over 300 
illustrations and over 1,000 listed items 
The Bible’’ of wide-awake modelers. Write 
for it now—no obligation, naturally 


AMERICA’S HOBBY yt ine, 
Dept. $116, 156 W. 22nd St., N.Y. N.Y. 








FIND OUT WHY THE 


EAF 


CALL IT A MIRACLE 


About % size 
and weight of old- 
style hearing aids 


You'd call this new Beltone Mono-Pac 
Hearing Aid a miracle, too, if you had 
been wearing a clumsy, annoying, bat- 
tery pack strapped to your body with 
entangling wires, and then suddenly 
found the new Electronic Beltone. It’s 
a single-unit hearing aid—so small you 
can hide it with the palm of your hand 
—so light you forget you are wearing it 
—so thin it is lost from sight—so effici- 
ent you bless the day you learned about it. 

Those are a few of the reasons why 
more people are wearing Beltones than 
all other one-unit hearing aids combined. 


GET FREE BOOK ABOUT HEARING PROBLEMS 


and about the 
NEW 


3 Belton? 


ONO-PAC 


HEARING AID 
FREE BOOK—MAIL COUPON 


BELTONE HEARING AID CO., Dept. PS-11 
1450 West 19th Street, Chicago 8, Illinois 

Please send me, without obligation, FREE informa- 

tion concerning the new Beltone with the amazing 

X-Cell which out-performs units 5 times its size. 


Name. 





Address 





Town sl 
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Smokemaster 


It’s the patented stem 
that gives such a superior smoke 


In the Smokemaster pipe an ingenious de- 
buile into the stem, constantly side- 
from the smoke passage 
while smoke. And that means a 
cooler, sweeter, more satisfying smoke 
from every pipeful 

Smoke is drawn through a special 
aluminum tube which is slotted at 
bottom. An ordinary pipe 
cleaner, folded and inserted un- 
der the tube, absorbs biting 
juices through the slot as 
quickly as they form. The 
smoke passage is always 
clean and dry; there's noth- 
ing to detract from the 
fragrant natural bouquet 
of the tobacco. 

At leading retailers, 
in all standard shapes. 


vice, 
tracks moisture 
you 


the 


Briarcraft, Inc. 
347 Fifth Ave. 
New York 


Smokemaster 
Custom-made 5. o] 


Smokemaster 
Standard $1.00 








Wire wwe mee 


2,166,537 

The pipe cleaner extends virtually the entire 
length of the smoke passage. Keeps passage 
clean and dry at all times... Cleaner can be 
replaced in a jiffy. 





Say You Saw 
It In Popular Science 





fir 





[METALLIZE BABY SHOES 


Learn 
recognized consultant 
‘or 


nishing 


this easy. money making business from nationally 
Small investment: perpetual market 


free details write Joseph B Kushner. B.S. Ch.E., Metal 





Consultant, Stroudsburg. Pennsylvania, R.D. 3Y 








| 


Easy to use as a pencil’ Draws parallel lines. 
Straights, curves, circles with paint, enamel, 
lacquer, etc. Do your own striping on autos 

furniture, toys, bikes, mode! planes, signs, 
hinoleum make wall board look like tile 
Painters — craftsmen. order today! Type “M" 

Master Painters’ Striping Too! complete with 
tip for 1/16" stripe, $1.00. Extra tips 1/64", 
1/32", 3/64", 1/16", 5/64", 3/32", 1/8" - 75¢ 
each. Tool with complete set of 7 tips $5.00 
(C.0.0. orders 25c extra.) Dealers write! 


WENDELL MFG. CO. 
4234-A Lincoln Ave., Chicago 18, lilinois 


KARBON KLEEN 


for Space Oil Heaters (Pot type burners). Save up to 40% 
on your fuel oil bill. You can install this unit yourself in 
5 minutes. Solve your heating trouble. No more soot or 
carbon. NO BACKFIRE. Postpaid $9.85. Save money and 
worry—-send for KARBON KLEEN today. Money back 
guarantee. Parts for all makes of Space Oi! Heaters also 
available. Send for literature today. Also specify name of 
your heater and model No 

4 & S PARTS ce. eses s. Weee St. 


5 MASTER CHAMPION 


LAWN MOWER SHARPENER 
Also Mfg., Saw Sharpening 
& Key Machines 


FRANK’S MFG. CO. 


Dept. PS-11, 3312 Tweedy BI. 
J SOUTHOATE, cau. v. S.A. 





Chicago 36, ti. 


CAME SUPPLIES 


Club Furniture Counter 
Games Purchboards 

Magic Cards Readers, Read 
the backs - Inks - Daubs - 
Poker Chips - Tops Flats - 
Layouts Game Boxes. 


FONE - MAN SAWMILL (Ess THAN 
Easy To Turn Trees into Money ‘200% 


Makes Lumber 
tres, shungies, 
MECHANICAL — 





r ro ry auto engine for 
"rh ousands used for com- 
m f itself quickly Send 
post card t« day” ios FRE booklet, ‘‘How To Make 
and Cat of on ee . ~ aa ment 
Sen saw MACHINERY COMP. 
18468 Field Bidg., 315 Westport Rd.. io ‘Coty 2. Mo. 


‘ 
Lumber 
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THERE’S PROFIT in ELECTRICITY—LEARN from PRACTICAL ELECTRICS, $1 00 ) 


Whether you want to enter the electrical field as « 
Profession—or whether you want to know more about 
fixing efectrical gadgets around the house. 
find Practical Electrics a profitable investment. 


Pretec 


quam ennnt eorenencs 
soon oF 


can find the right answers quickly. 


it gives you the 


AUTOPOWER, INC., 2118 PINE STREET, ST. LOUIS, 3, MISSOURI | 


you wit! 


fundamentats of electricity, electrical circuits, motors, 
transformers, electrical symbols, trouble shooting, etc. 
—all in plain, simpte, understandable language. Send 
$1.00 today for a copy of Practical Electrics, the ready 
reference book of electricity. 


You 
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LASED 
icone 


For coaster wagons, racers, 

scooters, carts of all kinds 

Use WALTON DELUXE WHEELS — they 

are bdetter—build your wheel vehicles 

to your own special design 

satisfied with anything less! 
Hardened Stee! Roller Bearings! 

Scientifically engineered bearings and 

massive jumbo balloon rubber tires 

give you otmnest unbelievable velvet 

smooth ride 

Thriling eanent gift! Hundreds of yr and ‘naustria! uses. 

Get started--order today for immediate deliv 
Gx? $2 85 co set of 2 102 1% $3.25e0. set of? 

$11.68 set of 4 S12 68 set of 4 

obtained iocally. Send check or money order. 


WALTON WHEEL COMPANY 
Weot. B2, Plankinton Arcade, Milwaukee 3, Wisconsin 
DEALERS AND EQUIPMENT MFRS., WRITE FOR INFORMATION 


r UN WITH AMA 
Here's a speciai pair of fun dice that can do 
anything you want them to. It's amazingly easy 
to predict numbers, perform amusing tricks, No 
one can guess the hidden ‘‘secret’’ unless you 
tell them! Display amazing ‘‘control,’’ yet the 
real reason is cleverly concealed from everyone. 
Fun and fascination! Easy directions explain de- 
tails. Perform many ‘‘magic’’ tricks! Price only 
$2. say Get a pair today, Send no money. Just 
and address On arrival, pay postman only 
on =e lus postagre. Money back if not delighted. 
Mr. Luck’s Novelty Co.. Dept. 453-0, 

— nN Michigan Ave., Chicago 1, ttl. 


12 Ibs. SURPLUS RADIO PARTS . 


A gold mine ot parts for repairmen, amateurs, and experi- 
mentors relays, condensers, resistors, transformers, coils, 
hardware, wire, etc., etc. An outstanding bargain in usable 
parts! Send cash, check or M O today! 


enact PARTS, Inc. °°" * cicase 


W Rensciph St 
‘i 


Don't 


“we? “37 Bes setet2 
$28 95 set 4 


Axies No C.0.D's. 








82 
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NEW OTTAWA Wood Saw 


FOR TRACTORS Makes wood saw- 


ing fast; easy. Cuts enough wood to pay 
for -o quickly. Easily moved while at- 
tached. Big blade; send hee FREE details. 

OTTAWA MFG. CO., W-1101 Oak Ave. Ottawa, Kans. 


Correspondence C 


D0 “ELECTRICAL ENGINEERING $25 


ELECTRICAL snag renee Get good grasp A ton ‘sees 
field. Modern Very understandable. Theory mad 
RADIO ENGINEERING. Extra fine course inradio, subtienséress, photo-c.ect 
pox Trains you to be super-service man, real vacuum tube technician. Sasthen 
Deferred payment pian. Servicemen needed badly. 
sof school catalogs. student magazines, ete. 
HOOL, Box 931-S-95 





/Y $25, either course 


FREE Write for tree copie 


LINCOLN eee tt 
LINCOLN, NEBR. 


ATTENTION HOMECRAFTSMEN! 


PLA NS?e For Dutch Windmills, Lighthouses, Bird Houses, 
wn Chairs, Arbors, Trellises, many kinds of 

fine furniture, — a great variety of Lawn Figure tterns 

SEND 10e FOR CATALOG ILLUSTRATING OVER 100 PRACTICAL PROJECTS 


Craftsman’s Model Co.. 2030 N. 41st St., Dept. K11, Milwaukee, Wis. 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

SINGLES, Chev, V-8, Plymouth, 
Steels $5.50, Aluminum $6.50 
Chry., Olds., Buicks, etc., Steels 
$7.50, Aluminum $8.50. V-8 ond 
MERCURY DUALS, Stee! $17.50, 
Aluminum $20.00. Aluminums ore 
gvoranteed for life of your cor. 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF. 














with SMOOTH- ON 


Stop leaks, seal all cracks, tighten 
all loose parts and connections in your 
heating and plumbing systems—boil- 
ers, furnaces, flues, radiators, tanks, 
piping, ete—with Smooth-On No. 1 
Iron Repair Cement. You can do it 
yourself—and NOW. 

Ask for Smooth-On No. 1 at your 
It’s a metallic powder 
that you mix with water and apply 
in paste form—no heat required. It 
sets to metallic hardness, making 
tight-fitting, enduring repairs. Has 
countless uses around the house and 
on the car. In 1%4-0z., 7-0z. and larger 
sizes at your hardware dealer’s. If he 
hasn’t it, write us. 


hardware store. 


HOME REPAIR 


FREE “vinoscox 


40 pages. 170 diagrams. Clear, 
directions for dozens of practical, 
saving, money-saving repair jobs. 


concise 
time- 
Pocket 


size. Just send coupon. 


| SMOOTH-ON 
CEMENTS Smooth. On Mfg. Co., Dept. 58, 


| 570 Communipow Ave., Jersey City4,N J. 


aeee=Sign and Mail Nows=«aae 


Please send me a Smooth-On Handbook, 
NAME 


ADDRESS... . nace senseeee « 








11-46... 


Doit with SMOOTH-ON 


NOV 
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ARAL VY AY 


HEIGHT-INCREASING SHOES 
YOUR PERSONAL PEDESTAL 


De tbe Grid 
“TRADE MARK OF STONE-TARLOW In( 


Shahtty migher West 





|STONE-TARLOW CO., inc., Dept. PS11-46 
Brockton 68, Mass. 


jSend Booklet and name of nearest dealer. 


The j 
Original and | 
Genuine | 
“ELEVATORS"” 
Manufactured 
txtasiaty by | 
STONE - TARLOW 
CO., inc 


| Name —_— 


| Please Print 
| Address — 


lc ity 








{ P| 


EASY with one hand 


and a 


“YANKEE: 


Quick-Return Spiral 
Screw Driver 








f 


Got to drive screws where it’s 
hard to use both hands? Take it 
easy with one hand and a 
“Yankee” 130A Spiral Driver. 
“Quick-return” spring in handle 
keeps the bit in the slot, returns 
the handle after each push. 
Write for the “Yankee"’ Tool Book. 











NORTH BROS. MFG. CO, 


Division of The Stanley Works 
Philadelphia 33, Pa. 








MERE EEE) is. * 

rULIINIZCV 

Rust Contvol 
— modern science has triumphed an probiem. 


The MAGIC ‘1 

Thus was Dp 
covery!—Ne longer are corrosive ele- 
ments grease-seaied to metal surfaces 
continee their destructive work. | Attention: 
TH, Gucash, Ke amazing polar- | yourtools ip 


rain water, from oa 
anyplace, 
jeutral the fingerprin 
ricates as it protects, SHEATH | oes 


es 
applied in oy simple manner. ie | better, last longer. 
existing rust, 
ta stains, S-o8. kit bettie, ONLY 50c, 
Bos bottle $1.00. At your dealer's or postpaid. 
BROWNELL INDUSTRIES, pept. C-1!, Menterums, lows 


action, goes 
salt water, sweat, hum’ " 
direct to the true metal surface and 
spreads and cleaves in & thin, soft, 
over the 


bon-gumming film 


izes ite, miidiy 





ecopomy 


A catalog of cutting tools and supplies made available for 
the first time—is yours for the asking. Hard-to-get cutting 
tools and supplies—hundreds of them—are in our available 
stock. Send 35c and receive this wonderful catalog imme- 
diately by return mail 

Write EASTERN TOOL & SUPPLY COMPANY 


Ph 176 Grand Street, New York 12, N. Y. 
or Fnone Canal 6-3749 


RACER POSHED Cast ALUMINUM 


8% inches long 
casting 

rubber wheels 
Trim, sleek 
models sellir ip 


. I 
Ev ery 














Heavy single unbreak- y 

Free running 3 
Can't rust 
Looks like 
to $12.00 
youngster wants one 
DEALER INQUIRIES INVITED. 

Barton industrial Products Corp. Dept. PS-11 

P. 0. Box 43, Chicago 17, ii. 


able 


lines 


anal 98 


START HOME NOVELTY MFG. BUSINESS 





New course tells in simple language how to make plaster 
novelties of many kinds at_home. Descriptive folder free 


W. BELFORT 


Butlding Chicago 6. Dlinots 








Engineering 





STUDY AT HOME for PERSONAL SUCCESS ard 

LARGER EARNINGS. 38 vears expert instruction 

—ecver 108 000 students enroiied. LL.B. Degree 

@warded. Al! texts furnished. Easy payments. Send 

for FREE BOOK — ‘‘Law and Executive Guidance’ 
AMERICAN EXTENSION SCHOOL OF LAW 

Dept. 71-S 646 N. Michigan Ave., Chicago 11, It. 


OPTICAL ILLUSION 


drawing 
le trac- 





object you wish to draw appear on the 
paper in rich detail. Low-cost Invention makes drawing sim 
ing. Educates and amuses children and fults. Practical for artists. 
Free details, Dept. 101, Beeter Enterprises, No. Hollywood, Calif. 


CARBIDE SCRIBER 
. NON-MAGNETIC 


makes any view or 





FOR HARDEST STEEL, GLASS, ETC. 


Tungsten Carbide —the hardest metal made by 
man —carefully ground on diamond laps, brazed 


into stainless stee! 6 
— 
$2.00 


handle for marking steel 
PRICE POST PAID 


and other metals — for 
etching, marking, cut- 
ting glass. Cuts all direc- 
tions. Easy to follow 
any contour. In plastic 
case with pocket clip. 


Dealers, Distributors and Salesmen Wanted 


LUCAS-MILHAUPT ENGINEERING CO. 


5051 SOUTH LAKE DRIVE © CUDAHY, WISCONSIN 
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Solu Surrey’s 


Holden 
Burl 
Prima 


N SURREY, 


AN EXTRA MEASURE of pride comes 
with the ownership of a John Surrey 
Go.pen Burt Paria. For its beauty 
says what its performance proves... 
here is a pipe of unmistakable quality. 

Fashioned from the choicest im- 
ported briar, John Surrey’s GoLpEN 
Burt Prima is hand-made with infi- 


Tue CoLtLecror’s Pire... 


nite care by expert pipe craftsmen, 
Observe its rich golden finish, unmar- 
red by varnish or lacquer sprays. 
Instead, the briar is polished with a 
costly wax to bring out the full beauty 
and color of its handsome grain. 

Ask for John Surrey’s Gotpen Burt 
Prima at your favorite tobacconist’s. 


OTHER LINES: Sir John $2.50, Royal House $3.50, Drury Prima $5.00, Sun Flame $7.50 


LTD.>s 509 FIFTH 


AVENUE, 


NEW YORK 











engine 


bustion 








tors. Car owners 

report amazing results, even 

NOTHING LIKE IT ON THE 

Life Inc sed Ff 

Longer and Hotter Spark more Complete Com 
less Spark Plug Fouling and Longer 

Life Fits all cars except ore y F 

cury. Order Model V Superch 

Ford or Mercury 

is sold on a 15 DAY TRIAI 

GUARANTEE FOR ONLY $3.65 in 


HOLTHOUSE LABORATORY 


3918 W. Grand Ave., Dept. B-2, Chicago $1, Il. 


HIGH-FREQUENCY TRANSFORMER 


Makes Motor 
ELECTRIC SUPERCHARGER is a patented hig 
frequency transformer designec 
ECONOMY and SUPER PERFORMANCE in mo 


Start Quicker—Run Smoother 
h- 
1 for POWER 


mechanics and fleet owners 
on 


8 and Mer 
irmer for 1942-46 

ELECTRIC SUPERCHARGER 
MONEY BACK 


for hams and home recording. Repro- 
duces voice or music crisp and clear. 
Precision built with moisture proofed 
crystal. Works indoors or out. Beauti- 
fully finished in rich bronze enamel. 
sk your dealer 
Write for Free Literature 
Turner Microphones. 


THE TURNER COMPANY 


describing 


922 17th Street, N. E., Cedar Rapids, lowa 


Crystals licensed under patents of the Brush Development Co. 








AM 











E TOOL WITH 6 USESS 1 





* Mitering Guide 
* Diameter Gage 
* Accurate Square 


hobby 


It’s a universal tool for the 
shop and for car- 
penters because it 


= po 


many uses. Miter-Master takes the place of an expensive 
miter box, with scale marked to miter 5, 6, and 8-sided 
frames. Rugged steel construction. Full directions for use. 
Ask your dealer, or we will send it postpaid for $2.00 (foreign 
$2.25). Satisfaction guaranteed, or your money back, 


® Marking Gage 


*® Center Finder 
(s ® Handy Ruler 
bed 


> iia, 
x 


Enctosed Is $2.00 for Miter-Master, postpaid. (Foreign $2.25). 
PRINT NAME 


{a TY COMPANY 
3024 E. Lake St, Mi polis 6, Mi fi 
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Back AT YOUR 


GRAFLEX DEALER‘’S 


x 


2'4 
W iucatare 
SPEED GRAPHIC 


GhARL mn M, 


Ab Ri 


ROCHESTER &, 
NEW VORA 





MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Convert Lathe in 10Seconds 


Now—you an do milling 
ooving ag he 


slotting. grinding 
— at angles. and 
re m your lathe 
ATT At HMENT is a 
nal ops. schools and 
‘ re in ‘lar ge plants. Fits South 
Loga Sheldon and 

It has graduation 
stments, also 
ted fee 1 of d adjustment 
by mounted by strad- 
s reg ser tool post. Try 
"will quickly pay tor itself 


MIL I ING 


many othe 
PALMGREN 
ces fi 


At 
all vother ‘makes 


ne it 


IMMEDIATE DELIVERY 


Dept» Jaws r.o.8, 
Jews « 


ie 
i" ‘ ty $18.75 
1%" “a 24.78 
i," zr 39.75 
your dester or je@mer ter ctrewter Ne 
CHICAGO T TOOL AND ENGINEERING co. 


Mire. of PALMGREN PRODUCTS fer 
S306 South Chicoge Avenee 


rand ats 
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1, Wines 




















| Certified Products Co. 





MACHINE SHOP EQUIPMENT 


Just off the press!—Every 

man who owns a workshop 

should have a copy of our 

new, up-to-the-minute, 200 

page catalog of Machine Shop 

Equipment — the latest tools 

made by the biggest manufactur- 

ers in the U. S. Replete with il- 

lustrations, descriptions, prices, 

Prompt delivery on most tools 

listed in this book. Available at 

cost of printing—50c a copy—get 

yours today! Price of Catalog Refunded on First Order 
ever $5.00. Send Check or Money Order to 


CENTER TOOL CO. 152 Centre Street 


New York 13, N. Y. 


BUILD THIS CONCRETE BLOCK | MACHINE 


r home . garage, bar 
st by making and 





U-BUILD- 17 SERVICE 
_ Gest. 4-A, 206 West Wilder St. Tampa 3, Florida 


“TOY RACER 


Made of aluminum 9” long with 6 plastic 


cash with order 


Dept.60 Louisville, Ky. 
@ Teaches you how to become an are 
welding operator = one of highest paid 
trades today. Write teday! 


Hobart Bros. co., 8? 82,4 


|START A BATTERY FACTORY 


—at home; the latest achievement; re-cast junk 

batteries into new. Complete instructions, catalog. 
BATTERY LABORATORIES 

PS Saaneapee 13, Minn. 








— Gwe 


For Postal Card Play. 


Instructive specimen 
— and ———— x 4 poquest. Write 
today. 


PIONEER ed co. PASADENA 17, CALIFORNIA 


WHAT BOOKS DO YOU | WANT? 
We quote the lowest market prices. No charge for igeating 
Hard-to-Find end Out-of-Print Books. All books, OLD 
NEW, mailed POST-FREE. 
SEARCHLIGHT BOOK CENTRE 
22 East 17th Street w 











GLASSES 
BY MAIL 


16 Days Trial 
Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept.sP-11, Chicago, Mlinois 





a : WALLET 
SELL |” PLASTIC \ WaLtr 
IMMEDIATE , fay to Sell! ae Market? Bis Profits! 
DELIVERY! t digg ; 


sell Rush $1.54 for tri 


£0 WASTERS a E's oy PSii, 113 W.3St., Brookiyn 11, N.Y. 


- LIVE STEAMERS 


Blue Prints and Castings in %4” Scale for Six Engines 
Tom Thumb — Pacific 4-6-2 — Atlantic 4-4-2 
Tanker 4-6-6-T — New York Central Hudson 
4-6-4 — Union Pacific Articulated 4-6-6-4 
Write for Price List cs 
YANKEE SHOP, Machinists 
88 High Street, Danvers, Mass. 








with 
%“ RED LATEX MOLDING COMPOUND 
Earn money, have fun; make your own molds for plater objects. 
Produce novelties and gifts for home and to sell to friends. 
RED LATEX MOLDING COMPOUND (60% density) now avail- 
able in quart and gallon quantities. Gives perfect results, easy 
to apply. Send for complete information and prices. OHIO 
SUPPLY CO., Dept. M- 3. 474 74 Lilley Ave., Columbus 5, Ohio. 








name Available 
Harold Hunt wants to send you big new 
No. 15 Catalog. Over 124 pages of wooa- 
working ideas. 12 pages of rare woods in 
UNEQUALED BARGAINS tn im 

nm woods. supplies, hard. 

f only lie to cover 


postage and handling 
CRAFTSMAN WOOD SERVICE CO. 
2729 S. Mery St Oept. 8-75. Chicege 6, 


MECHANICS! 


Gumpaserst Mathematicians! Gmeret Am zing new book gives instant 
ie 10.000 pr 41 problems, Covers mechan 
phys cs — ry medic ine 





COLUMBIA. ‘GRaPHs. ‘Columbia “30 Connecticut 


Made From 


IMPORTED BRIAR 


BULLDOG SADDLE 


Enjoy unmatched sweet smoking 


— quality, outstanding fine grains, 
Wile ) in modern designs 
"One este te Write f FREE 
Wisrated booklet. $3.00 t0 $5 
Cc. "4 —— & CO. 146 Cator Ave., Jersey City 5, W. J. 








r Excel me ing 
MONEY BACK GU aR ANTE! 





==. 


ALLIED’S 
1946 RADIO 
CATALOG 


LARGEST STOCKS 
OF EVERYTHING 
IN RADIO... 


Si RVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Experimenters! Send for the handiest, 
most complete 1946 Buving Guide for Every- 
thing in Radio! Features latest radios, sound 
systems, amateur and builders’ gear, thousands of 
radio and electronic parts—world’s largest and 
most complete quality stocks—at lowest prices. 
Fastest service, expert help! 


MORE THAN 10,000 ITEMS 


Everything for every radio use: new model 
home radios, phono-radios, communications re- 
ceivers, Ham kits, radio parts, tubes, tools, test 
instruments, public address equipment, easy-to- 
build kits, diagrams, instructive books—all et 
lowest prices! 


HELPFUL RADIO BOOKS 


vlas & Data No 37-752 —— 
Dictionary of Radio Terms No ay = 
Rado Circuit Handbook No. 3 -# oe 
Raaio Builders Handbook No tes o. 
Simplified Radio Servicing No a = 
Radio Data Handb ook No. 37-75 = 
ALL Six BOOKS No. 37-799 oe 
Parallel Resistance and Series 


No. 37-960 «.25¢ 


Radio Form 


Capacitance C alculator 


R-F Resonance and Coit 


Winding Calculator, No 37-955 ..+- -25¢ 


ALLIED RADIO CORP. 

833 W. Jackson Bivd., Dept. 7-L-6 

Chicago 7, Illinois 

[]Send FREE 1946 CATALOG 

(JSend Six Books No. 37-799 

(JSend Books checked above $...enclosed 
(_JSend Calculators checked above! 


Name..cccccccceccccccccevecesscecesesseesscees 
Add ressirccccccccccecccceseeccesseeeesesesessess 


i. POE TES ee 
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HERE’S 


ine 


AT YOUR 
FINGERTIPS 


A TONIC... 
For World-Weary Nerves 


Slip away from everyday problems into the relaxing 
world of “railroading in miniature”. The exquisite 
precision of Scale-Craft parts is a joy to active fingers, 
and the completed model, painstakingly detailed for 
realism, a source of never ending joy. 
Write today for complete “how to 
begin” information, and the name 
of your nearest 


att ri 
dealer. - 


Cracks, holes, dents in wood, plaster, 
concrete, metal, etc. —- loose handles, 
rungs, knobs, screws — mistakes in cor- 
pentry, ete. — fix them all with Savogran 
Crack Filler (hard as stone) or Savogran 
Wood Putty (easily tooled). Just mix 
with water, press into ploce. Stays put, 
hardens quickly, will not shrink! Can be 
painted pre-<olored. Ideal for models, 
inlays, etc. Patented! Big 1-lb. can only 
30¢ at hordware ond point stores. 
PREE CIRCULAR 

Describes these ond other 

Sovogran Products: Heavy 

Duty Cleaner, Remover & 

Bleacher (renews floors), 

Paint Brush Cleaner, Stryp- 

eere (removes oll fin- 


ishes ), Coldfoam Soapless CRACK 
Soap Powder FILLER 


THE SAVOGRAN CO. | @ 








Dept. 35, Sesten 10, Mess 


FILLER - wooo PUTTY 


»Y WELL-EQUIPPEL 
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How to Start 
YOUR OWN BUSINESS 


Amazing Postwar Development Now Gives 

You the Opportunity to Make Money Fast! 
Startling scientific discovery, just now becoming avaliable for gen- 
will enable you to start your own business and reap great 


one of the most revolutionizing and a ily exp > in- 

great opportunity to all enterprisi and 

wf the few industries in w hic n home A + tur 

per. You can start even on basis in 

your own home. and expand rapidly into a full t e i ss. paying 
. LIQUID MARBLE 

Lae ily MARS E the amazing Plast th a che ousand uses. 

' red into PLENIHLE. t for casting 

s h as rnaments, 

novelties desk sets _ ends. souvenirs, statuary, 
. Lex a MOLDS 

Make your own FLEXIBLE Mol low in fact. a 

large sized mold costs but a few tk, yh Sie of casts can be 


taken from a single ' 
NO EXPERIENCE NEEDED! 
No skill or previous kn« — is necessary 
our easy-to-understand inatruc 
UNLIMITED MARKET 
The market ts literally unlimited. You will find steady year-round 
demand in your own community. Your problem = not be tn Selling 
but in supplying the huge pent-up demand fore we supply you 
with names of big Bbuyers for your finished products 
wri TODAY 


to start with a small investment 


All you do ts follow 


ing Products will show you how 
and bulld a permanent ee om fent. profitable business! Don't fall to 
grasp this opportunity! W » todaw for FRE TAT cM 


BING PRODUCT Dept 8.12, 88 Brond Stree 


26-inch 
U. S. 
SUBMARINE 


Operating Scate Model 
@ Heavy duty spring motor drives twin propellers thru sealed gears, 
running in oll Water ballast chamber & air contro! vaive for diving 
Runs on surface or under water Kit includes complete parts for 
spring motor & gear drive unit — letely formed Aluminum hull 
& diving fins, Plastic conning tower aval gun & drive shaft brack- 
ets, Brass propellers & trim COMPI F TE KIT—110 parts, ready to 
assemble—POSTPAID $14.95. 
If your dealer cannot supply you, order direct 

WESTLAKE MODEL co DEPT. PS-116, 


@ Saiesed print cach Sexp. roll 30c, PRES MARERS. 
% Send roll and mone 
* CENTURY PHOTO “SERVICE Dept. X La Crosse, Wis. 


PAK. LITE LIGHTER 
& CIGARETTE CASE 
Stainless steel Rust in One Some- 
proof, Non magnetic thing Exclusive, 
$1.00 Postpaid $1.00 Postpaid. 
ADAMS MERCHANDISE CO. 
285 Wainut St., Newark 5, N. J. 





Make Radotek your buying headquarters for 
Radio-Electronic repair and replacement needs 
assure finest 
f all availiable 
yur orders receive al attention 
» . pan n' Send today for FREE 
Radolek Buying Gu 


RADOLEK CO. Dept. vim. ea1W. Randeiph St.. Chicage 6, Ill. 





MIDGET CRYSTAL RADIO 


Boys, here is just the crystal radio you wil! want to build, 
Kit inciades accurately made parts, simple instructions and 
drawing. It is enclosed tr proof cabinet. No tubes or 
miterics needed! As mt obb , direct. 
paid 


Kit $2.25 





COLLECT U. S. ARMY 
Shoulder Patches 


Send $1 for sample selection 20 
of patches and PATCH 
CATALOGUE 


for 
SPRINGER’S E@ 


EL PASO, TEX. 








PLASTICS 


FUN—AND PROFITS—FOR YOU! 
Want a fascinating new hobby?...Fabricate 
plastics—colorful, glamorous materials of the 
future! Want a profitable business of your 
own? Make plastics into household articles, 
jewelry, novelties for quick sale to department 
ond gift stores!...Veterans! Here is your 
opportunity ! 

C-B PLASTICS HANDBOOK TELLS HOW 
You con learn easily at home to fabricate 
plastics. They‘re simple to cut, shape, cement, 
color. Practice with a few dollars worth of 
materials, and you'll quickly acquire skill. No 
need for expensive schooling! 

The new Carmen-Bronson PLASTICS HAND- 
BOOK gives you all the “tricks of the trade” 
in fabricating Plexiglas, Lucite, Bakelite, Poly- 
styrene, Lignolite, and other plastics. It tells 
you how to establish your own business. It 





NEW 
NEW 
NEW 


features construction plans for many salable 
orticles. 

C-B CATALOG LISTS ALL MATERIALS 
The Carmen-Bronson catalog gives you com- 
plete prices and data on all materials you 
need. Plexiglas, Lucite, Bokelite, Lumarith, 
Lignolite, Tenite, Polystyrene, etc., in sheets, 
rods, tubes and special forms—crystol-clear 
and in many rich, glowing colors. Also lists 
numerous cements, dyes, compounds, occes- 
sories, supplies and semi-fabricated kits. Extra 
low prices—plus whopping reductions for 
quantity users! 

GET STARTED TODAY! 
Take the first step TODAY toward your bril- 
liant future in plastics! Send only 10 cents for 
latest C-B CATALOG and C-B PLASTICS 
HANDBOOK. 


LOOK AT THESE C-B LOW PRICES! 


CRYSTAL-CLEAR PLEXIGLAS 

All stenderd sheet sizes. 
25 to 49 
$1.01 
1.31 
1.61 
1.89 


Under 25 


2.10 


ft. ordered. Prices F.O.B. Mt. Vernon, N. ¥ 





In a nation-wide survey among c 


‘snters, 92 out 


Basic prices per square foot ore: 
50 of more 


1.68 


Sheet sizes, thicknesses, may be assorted in figuring tete!l sq 


LOW PRICES 
HANDBOOK 
CATALOG 





GiFT HE'LL APPREC) 4), 


34 





of every 100 reporting said they ownea Disston saws. 
The reasons these experts give for such outstanding 
preference are that Disston saws are faster cutting, 
do finer work, require less frequent sharpening 
and last longer. 

Ask your Hardware Retailer to show you Disston 
Hand Saws—you will see why they are the choice 
of the men who use them in their trade. 
Also ask your Hardware merchant for 
FREE copy of tae Disston Saw, Tool and \ 
File Manual which tells how to use and 
care for tools, or write to us direct. 


HENRY DISSTON & SONS, INC. 
1110 Tacony, Philadelphia 35, Pa., U. S.A. 


LISSTON 


5-1n-] HOME WORKSHOP 


For year ’round fun and profit Thousands 
of satisfied owners. Five most useful 
power tools combined in HEAVY fabri- 
cated-steel unit. Runs free in bronze 
bearings. Lathe 30° 
Drill press pulls %” drill in steel. 
uses 6” or 8” blade. Write for literature 
or send $17.50 for prompt shipment, bal- 
ance COD, with ten-day trial. (Price does 
not include motor and saw blade. Ship- 


@ DRILL PRESS ping weight 65 pounds.) 
EMRICK inc. 
1602-8 FULFORD ST. 

KALAMAZOO 24, MICH. 
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@ LATHE 


er 
a” 


@ SANDER 


between centers. 
Saw 


@ CIRCULAR 
SAW 


The saw most 


@ EMERY 
Carpenters use 


WHEEL 








A TREASURE CHEST FOR MECHANICS 
GARAGEMEN — FARMERS — EXPERIMENTERS 


POUND oa ASSORTMENT ¢ 95 
| 00 SCREWS — NUTS — BOLTS 
WASHERS — RIVETS — SPRINGS 


Think of it—this popular assortment specially priced at 
less than 9¢ a pound! Chest filled with 100 pounds of 
clean, new fasteners, mostly * and larger diameters — 
bound to come in handy in shops, garages, on farms, or 
wherever a large variety is needed. Chest, too, is valuable 
for many uses after original contents have been used 
Shipping wt. 115 Ibs. Price only $8.95. Enclose remittance 
and shipping charges when ordering 

HUDSON TRADING CORP. 
‘MA 1519 N. Wells St. Chicago 10, Ill. 


The COMPLETE 

WEW 257 
WMVeRSARY 
LAFAYETTE 
CATALOG of RADIO and 
ELECTRONIC EQUIPMENT 


This valuable, 144 page cata- 
log offers you the latest, longest line of top-quality radio 
parts, amplifiers, test equipment, tools, radio sets, ham 
gear, phono-radios and other ty; electronic 
equipment and accessories. Plus a special price-slashed, 
bargain section that lists hundreds of surplus radio and 
electronic parts. Save time and money. 


wa ofr adio, 


LAFAYETTE RADIO, Dept. KK.6 

100 Sixth Avenue, New York 13, N. Y. 
Rush my FREE copy of the big, new 
LAFAYETT.: CATALOG 


Radio Wire 
Television Inc. 


New York 13 100 6th Ave 
Boston 10 110 Federal st.|"*"*° 
Newark 2 24 Central Ave 


Address. 





PASTE COUPON ON POST : 

Aro. RUSH TODAY ' 
POPULAR 
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“TAB”’ sssatainel a octet 


Pioneer Instrument 
Autosyn Bendix 


CK-5&£AY101-D 
ter & Recvr 
telemetering or 
4-28 Volts 400 « r 
voits 60 cycles. Complete with 
l ring—-Govt. cost over $100.00 
TAB" special $2.95 
$2 Min. orders FOB N.Y.C. Add Postage 
all orders and ~ deposit. WHitenhall 
3-3557. Send for catalog 300. Speciat- 
ists in international Export, School, 
Coltege & industrial trade. Buy thru 
**TAB’’ and save. 


“TAB,”’ Dept. PS-11 


Six Church Street, New York 6, N. Y., U.S.A. 


Clymer; Popular AZ 
pik re MOTOR BOOK mas 


1946 INDIANAPOLIS $1. 00 
“500” RACING BOOK 


ILLUSTRATIONS drawings. 
famous driver, car 
re and highlights 
racing care $1.00. 

Ir tan apolis Race 

a sine rin) 

I ules 1946 


paired 
New Govt 
remote 


5/10d VN VIN! 


cCeoes. BENZ Y 


es tos 
Famous Motor Scrapbooks | - 
A ¥ ‘ . 
h- bound $2. $0 each. Pow 
" 2.50. Ab Jenkins’ 


spessem a208 
am oes 


wok, $1.50. Speed 
$1.50. All books 
mur ad under Antos, 





‘CLYMER MOTORS 


W. Pico Street, -a8 
tos ANGELES 6, cALtr. 


Send for FREE 
Motor Book 
Catalog 











FOR HAND 


AUTOMATIC RETOOTHER ‘°Saws 


Makes New Profits 


Cuts new teeth in 50 sec- 
onds! Any size tooth 
4 to 16 points. Old 
teeth fall of as 
chips. Simple to 
operate. A perfect 

job. 





8931 Venice Bivd.., 
Los Angeles 34, Calif. 


BURR MFG. CO. 








od 
BE FAIR TO YOUR HAIR Wane bercer 
looking hair? Embarrassed by falling dandruff, 
itching scalp? Then try VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 


and invigorating “‘workout” in just three minutes 
of fun. Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Write today for complete in- 
formation and satisfaction-guaranteed offer. 
Hersiiey Mfg. Co. ,169 South La Salle St., Chicago 





Convert your 16mm 
silent projector to 


With the APEX Sound 

Converter use right 

through your own 

Radio. RU 

1 Sound Adapter - eS 


| Moonie teeter yer 
ONLY $59.95 


Complete ready to use. Immediate delivery. Mail money 
order for $59.95, or $10.00 balance C.O.D. 


APEX VIDEO CO., 
Dept. PS 3, 7356 Melrose Ave., Hollywood 46, Cal. 


PRODUCTION DIES 


Our Specialty, Give us a try at your produc- 
tion problems 
D. C. MOTORS, good delivery on %, % and 
14 H.P. Mftrs. of A.C. Generators, Converters, 
Frequency Chargers, etc. 

KATO ENGINEERING COMPANY 
120 Maxfield St., Mankato, Minn. 


SHEET METAL PROJECTS 


OLD SNIP’S BEST SELLERS 
34” x 44” BLUEPRINTS 
#103 COLONIAL POST-TOP LAMP: Eight 
paned type. Generously proportioned ... 17” 
from post socket base to chimney cap... 10” 
across top of cornice Hinged door with 
weathershield, for reiamping. Makes a par- 
ly beautiful copper project. Full scale 
Blueprint plus assembly $ 
instructions 
ORAFTSMEN ASSOCIATES 
3300-3 Aldine St. Philadeiphia 36, Pa. 


Arc Welded Design “Know-How ” 


Only $3.50 each Each volume contains ever 
. Idifferent volumes 100 welding designs. Write 


D> $1900pestpcid — Hobart Bros. Co. Box P-561,. Troy, O. 














OLD AUTOMOBILE 
CATALOGS WANTED 


a7, 
\ 2%, 


A scientific museum wants authentic automo- 
bile catalogs and sales literature issued be- 
tween 1890 and 1925. Will pay reasonable 
prices. Write full description to Museum, 
Dept. PS, 140 W. Ontario Street, Chicago. 














aud THEIR OWNERS 


In these days ot saw shortages, 
Atkins “Silver Steel” Hand Hacksaw 
Blades in your tool-kit make you a 
lucky man—and doubtless a very 
popular one with others less fortunate. 


For to saw-wise men, nothing equals 
an Atkins. They know that wherever 
metal cutting must be done by hand, 
Atkins blades do it better... bite deeper 
at every stroke... cut faster and need 
less changing ... literally “take the 
hack out of hacksawing.” 


Until the time we can again supply 
your dealer with all the Atkins saws he 
needs, take care of those you have... 
they're tools you can trust. 


E. C. ATKINS AND COMPANY 


indianapolis 9, Indiana 


ATKINS 


Stuer Steel Glades 


© 1946, E. C. Atkins and Co. 
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7" FILMS Presen’ * Sse 
the old ice box. 
pm ne aye te — 
iminate poles — insy =~ 
Lahning ore ne RAY 


_ WAY 


VERTROD — 20 models cover 
all wave reception— FM—AM 
and Television, 

VERTROD — the most perfect 
scientific development ap- 
proaching complete freedom 
from man made static, Write for folder 412 


VERTROD CORPORATION 


60 EAST 42nd STREET NEW YORK 17, N. Y 


. U.S. Army RADIO 
™ ee Proat) P HON ES 
SHOW AN OFFICIAL FILM. home movie! The iy Signal “cori ps” Inspectors. Dynamic 


The VERTROD way (with pat 
ented features) is the modern 
way. At most rodie shops, 














scene above's from “A Little Bird Told Wate Shock, W 
Me” —an unusual treat in which real y 
' tatk through 
boys and girls act along with animated ses coe, os use earphones for pock- 
et-size € ouc spe 
cartoons, Tells how Walcer Finchell gets ONLY $g-95 Boneneee ’ 


the scoop on brother in the jan ORDER YOURS TODAY tne ord set. A 


THERE'S AN OFFICIAL FILM for every member Here It it Is: ELEcTRIC SWITCH 
of your famil, Your pick of Cartoons, \TILE Swine iH MIL. of o Thousand Uses 
Sportbeams, Musicals, etc. — all listed in AP ATIONS =F nd -1 ent your p ‘ a 


a free 32-page ¢ ataliog Sig 2 al of mail . . Con 
. f ’ n of water tank 
GIVE OFFICIAL FILMS — the pertect ster se 





ONLY 
$1.00 


°r 
7 . family gitt tor any occasion struc 
Over FRO TIONAL. LOW ‘ ic RICE Postpaid 
m 
f E Orvicias OtAiee on uit hel eo KING PRODUCTS CO., Dept. PS, Batavia 2, Wl 





Films Or 
a , New York 19 - . } 





PS.n the « 


alt 


h Ad « 
te checked below ¢ Told Me ts | This tested v rsu 
there 16 mm 


$h75 shors y a con 
’ 

$0.75 $!'7.s0 ‘ 

— perty 

uJ eouel West, 3 w. “a2 ‘se lew York 18, N. 'Y.. Dept. 


"ence enclosed 


waite Calon ot ones 230 ated MARCOT KEY ‘MACHINE 


immediate 
Delivery 


Od sound « 





10.50 
“$179.71 
It In Popular Science A. 3. MARCOTTE co., oapt ps. "chicaas Sy vet. 


‘QUICK-CHANGE?’ ctar sox 


CUT THREADS — 4 TO 224 PER INCH 


Approximately .003 feed, for fine turning. 00 
New reverse furnished with box for Atlas. 
Bronze bearings throughout entire unit. Only — 


Aluminum casting—All steel gears. Main- 
tained accuracy. F.0.8. Chicago Guaranteed 


Speeds up produc- 

tion. Easy to install. FO Atlas, Logan, Craftsman 
Si | t. I . 7~ 

a, and Power-Kraft Lathes 


Write for information t. Full instructions with shipme 


ams O'Brien Machine Co. ‘Div. 1B 1620 Highland Ave., Chicago, i 











r 
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ower -*" 


po tadepeudeut 
tnlergerence 


These Sheppard Diese! features make 
it possible for anyone . . . anywhere. 


SIMPLICITY no electrical igni- 
tion system. no carburetor. Can be 
serviced by any mechanic 
Economy tarts and operates 
nm low-cost furnace oll 
DEPENDABILITY electric push 
sutton starting insures 
inst ant power 
FULL POWER 
Sheppard 
sels ar 
on their 





full equipment 
SAFETY... no 
explosive fuel 
to handle and 
store 





y 


Generating Sets— 
2,000 to 36,000 Watts 





Marine Engines—3*% to 62 H. P- 


Hanover, Pa. 


Power Units—3% te 56H. P. - - 


R. H. SHEPPARD COMPANY, INC. 68 Middle St. 


DIESEL’'S THE POWER 





TALK- = TALK- SING Files own radio 
"RADIO secnaPHine 


“¢ party. Put on your own 
q ake annow us 
“ x 


closed instr uc 
$1.98 plas post 
postage 


attached o any rac e 
NO MONEY. pay e esti 
Send Morey Order neck and save 
EMPIRE RADIO & TELEVISION co. 
(Dept. may 1521 Bedford Ave., Brooklyn 16, N.Y. 





es h month, 


Speca™ ay Drills come 
duction Be are being 
ped each day. But 
we are beginning to c 
mount aime sus 
there's 
i for a lot of people 
who are ordering SpeedWay 
is today owever, because 
they are worth waiting for 
suggest that vou place your order 
now with your local Speed- 
Way dealer i earliest 
Possible delive 


SPEEDWAY MFC. co. 
1864 S. 52nd Ave 


illustrated) 5.00 











Smooth, steady power at your fingertips! Perform 
precision operations not possible with any other port- 
able tool! With a Handee you can turn out profes- 
sional looking projects for pleasure or profit—ship, 
plane and train models, costume jewelry, wood carv- 
ings, puppets, initialed tumblers, etc. AC or DC. 
25,000 r.p.m, Wt. 12 oz 

USE THE RIGHT ACCESSORIES! Choose them from the 
most complete line . more than 300 made right in the 
Handee plant 


A GOOD START—THE 


HANDEE KIT 


HANDEE Tool 
and 45 most 
popular acces- 
sories packed in 
compact steel 
carrying case, 
You'll be 
amazed at what 
you can iCt- 
complish! Com- 
plete, postpaid 
Handee only, with 7 $27.50 
accessories, $20.50 


Yo 
Ou 
The Greet OR A FRIEND - +" 
T OF A LIFETIME: 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
or craftsman to do perfect work 
Magically, easily. your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line. Set of 6 attach- 
ments with instructions, post- 


paid $7.95 


ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 52-PAGE MANUAL 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St. Dept. PO. Chicago 7, ti. 


Send (Handee Kit ()Handee Tool (Precision Attach- 
ments ()C.0.D. () Remittance enclosed [) Send Manual 
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—<- ——JET PROPULSION 
: Proves Wonderful = SS 
For Itching Skin! | Kaxuceccattaezerzarseee 


Model Engine. Single-stage centrifugal compressor and 
Also turbine. This is a real engine, easily made with ordinary 
home workshop equipment. Complete plans for 


Aids Healing construction . . . design formulas and curves for 


checking performance and testing. 


Here’s a Doctor: s anti- THE ROTOJET CoO. Department 9 


septic forr Zemo — 
. " BOX 757 « LOS ANGELES 25 «+ CALIFORNIA 


a stainless vid which Is 
invisible on Skin yet so 
soothing and highly medi- -_ 
cated that first applications pr npuy relieve 
itching, burning of [Eezema. Psoriasis and ATTENTION AUTO OWNERS! 
similar skin and sealp irritations due to external 
cause. Zemo ALSO aids healing. New Power, Pickup, Pep! 
Apply clean, stainless invisible Zemo at — > Amazing TYPHOON SUPER- 


time. It won't show on skin. In 3 sizes. For CHARGER is back again, ready to 
put new life into old motors, add 


a oem i: ~ fa ~ e | to power. pickup, pep. 41,000 
Extra Strength Zemo. — users find gasoline economy. you 
will. too. Motor knock vanishes 

/ Grease bath air cleaning keeps 


dust out. Takes 5 minutes to in- 
stall with screw driver. fits on 
carburetor. Order today. mention make and car model. Only 
$5.95 —" — rs add 3 tax. west of Rockies add 10 
O DAY MONEY BACK GUARANTEE! 


TYPHOON PRODUCTS CO. éfevesns"Ts: “onis 


) 





























Are you having trouble ae << 


yt pero. paaa Steel Wheels 





We carry a complete line of all , Te Build Your Own Wagon, Cart, Toy, ete. 
standard-make tools and can sup- d pressed steel wheels with red en- 
ply or obtain all tools for you ; intsh “he ~~ to use axles thr eaded at both ¢ nds, 

: wn nuts supplied. Order today, or send stamp fx rv entales. 


standard prices plus stag P 
standard prices, plus postage. or gay ae 
guarantee 4 6" Wheels, % aring, Steel 

P , - UMA Th 
Mailed any place in the United States. ae wir or +“—— Tie RES 


286 FRONT ST. |. 1 Cap Nut 
HEMPSTEAD, N.Y. ae iF oe Nicks! oo ents cinta orice? 
. C'RCLE **FTAL wanuractue rs COMPANY 
4272 PACIFIC WAY ANGELES 23, CALIF. 


ou ite Bearing. 3: 33 


a es. COLD ROLLED STEEL 





New! Complete! VETERANS! Here's Your Ring 
RADIO mocnaree trem Servize tm Werte, Ser 


detailed in Raised Design. Sterling Stl- 


CATALOG) 2:68 S065 Gn 
. No. 1214 Steriing Sitver . . $6.00 
10K SolidGold . . . . . 18.00 


Sead for Circular of Service Jeweiry. 


READY WOW! Send Por Your PREE Core 


Radio sets...radio kits (including 19 Pop ular Mechanics Kits)... 
radio parts...« tronic equipment...amplifiers...complete, stand- a 
ard lines of po war designed equipment and supplies; pages alas TRUCK - TRACTOR OWNERS 
and pages of what you've been waiting for...in the new Concord 
Catalog, ready now! Rush coupon for your copy...sent FREE! 








tf SO — you can END this needless waste 
and expense FOREVER with... 
**RECLAIMO”’ 


_ wr : 
LAFAYETTE RADIO CORPORATION 5 —— 1 ail 
MICAGO 7, ILL. 901 w . achtree St ATLANTA 3, GA REMOVES SOLIDS BY FILTRATION— 
WATER & FUEL DILUTION BY HEAT 
CONCORD RADIO CORPORATION. a PS-116 AND DISTILLATION! 
901 W. Jackson Bivd., Chicago 7. ELIMINATES ALL OlL CHANGES! 
Rush FREE copy of new, a Concord Catalog. “Oil does not wear out mechanically” 
U.S. Bureau of Standards Bul. 86. “Rectaimo's”® 
Name re-refining action not only supports this fact but has 
given positive proof to ye s of enthusiastic 
owners nn -Complete 


Address 
on . seeceee details in EE Booklet :“OnFacts Write today ! 


Reciaimo Mfg.Co.5085 Elston Av. Dept. 22, Chicage3®, ii. 








6 Tools in 1! 


BROWN DRILL PRESS CONVERTER 


Transforms drill press rotary action to 
reciprocating action and performs fil- 
ing, sawing, slotting, hammering and 
chiseling operations—all on one ma- 
chine! Hardened steel cam . pre- 
loaded ball bearings . . . durometal 
7 housing... attached in 3 minutes 
- 1’’ stroke. . . $23.50 © 1%’’ stroke . . . $31.50 
THE BROWN TWO-WAY 


SLIDING TABLE 
A sturdily-built work table 
that will insure precision 
work on every wood-work- 3: 
ing or metal-working oper 


ation. It’s the only work 
table of its kind—a valuable 
tool in every home work- 
shop! Weight 24 Ibs. Price $42.50 


Immediate delivery. Send check or money order direct to: 


LEO G. BROWN ENGINEERING CO. 


1127 RIVERSIDE DRIVE + LOS ANGELES 31, CALIFORNIA 
DEALERS: Write for franchise. 





Sharpens round shank drills from 
3/32” to 11/16” in diameter. up 
to 11” long. Grinds old drills like 
new in 4 different point angles 
using hand or power grinding 
wheels Money-back guarantee 
Price only $2.95 
At Dealers or Postpaid 


1512 Ww. St . Dept. 
Crandall Mfg. Co.-3'ficsangciess4.calit. 


NEW ’ MIRACLE CAR PAINT! 
NO BRUSH! NO SPRAY! DRIES IN ONE HOUR! 
Now! Paint your car easily, quickly, cooneminesy 
with DAB, the new wonder car paint! Apply with 
rag! Leaves no lap marks! No equipment needed! 
One qt. paints your car completely. 5 rich colors; 
Washington Blue, Brewster Green, Lt. Maroon. dk. 
Maroon, Black. 2 yr. guarantee. Send for DAB today 
$5.95, ck. or money order, Address 

DAB 2160 Sunset Bivd. Los Angeles, Calif. 


New! 12” Sheet Metal Brake Only $12 


Fits in be nch vise. Quickly, easily forms al! kinds SAMPLES 
of angles in sheet metal, strap iron and aluminum 

wire and plastic. Use it to make OF WORK 

useful articles, experimental re- 

search work, patent models, et« 

Simple gages made for quantity 

duplicating. Now available. Send 

for details, or order direct. $12 

p.p. Wt. 10 Ibs 

We also make a Vice Shear. Cuts sheet 

metal any length by successive cuts. 5-inch adjustable blades 
Also cuts smal! bar iron. Adjustable guide for duplicate shear- 
ing. Same price as Vice Brake. Guaranteed 


VISE BRAKE MFG. CO., Dept. P.S., 1318 So. 30th Ave., Omaha 5, Nebr 











MEDICO 


FILTERED 


Cuts down nicotine, 
whirlcools smoke 


Reduces tongue-bite, 
collects flakes and 
slugs, absorbs juices 
Cleaner, cooler smoke 
enters your mouth 


@ REPLACE FILTER 
WHEN DISCOLORED 


$s] 
with box of 
10 filters 


Frank MEDICO 
THE LARGEST-SELLING FILTER PIPE 


[apsoneent PTTRGT TS Lp nly these genuine 
t) filters give you genu- 


[or Pia ATK MEDICO ine Medico-Filtered 
Smoking. Packed 
only in this red- 
and-black box. 








S. M. FRANK & CO., Inc., NEW YORK 22 





Complete Racer Chassis 





* READY 
TO ROLL 


REAL GIFT! 


stres 





WRITE FoR a round sport and p “te 

Lowest peices; °** - ’ 00 
ON 10 in WHEELS 

WITH LIFETIME complete ! sae 


oranees as illustrated ONLY 











x 1.75 


PUNCTURE PROOF 


WITH LARGE 10 inch WHEELS Sei tient 


WHAT EVERY BOY WISHES FOR ° FUN © SPEED en . oo an 


MODEL 
65 in. LONG RACER CHASSIS 
24 in. WIDE With 12 inch 
Weight ,Aperex. 55 Pounds. Pasig ny WHEEL 
f oO. f town, or, add 10% for Prepaid Shipment in 
Rush Order Today! Buy Direct Save! 


OSBORN WHEEL CO. De PS-11 
115 So. Main Street DOYLESTOWN, Pa. 











PLASTIC GLOSS 


* Lasts Longer 


In one quick, easy operation, Plastic Gloss, 
the wonder cleaner and polish, dissolves 
dirt, grease, road film, and eliminates 
oxidation. At the same time, the car's finish 








HANDY ASSORTMENT 
5 Ibs. For Mechanics—Garages $] 98 
Workshops—Home Use 


SCREWS @ NUTS @ BOLTS @ WASHERS 
RIVETS @ SPRINGS @ BRACKETS ®@ MISC. 


MORE THAN 1 000 PIECES~—5 full pounds 
a Lye pasure chest 4 faste ~ 
devic fo every pr eth al us Sati 
tlo ‘suar ante . ” Orde ‘Tr now $1 98 
IAl ortments over 2,000 
pieces to $9 6s 
yet on our FR = hm =! m: — Malling List 
Ma my other v: tu rtments to 
meet every ne 
Hudson "wading Corporation 
N1519 N. Wells St. 


Chicago 10, Ill. 











is restored to its original color and beauty. 


PLASTIC GLOSS IS AVAILABLE 
AT YOUR SERVICE STATION OR 
AUTOMOBILE SUPPLY DEALER 


Dealers and Distributors write: 
Plastic Finish Co., Dept. 110, Buffalo 2, N. Y. 











YOU CAN WOW BECOME 
A PROSPECTOR! 


HERE IS ONE OF 
THE WAR’S TOP SECRETS 


BRAND (NEW) 
ARMY MINE 
DETECTORS! 


Pc rtable Will Det 
METALLIC and NON- 
ME T ALI ic yb je : 


Batteri« 
Original ca : 
wet. 108 Lb 
FOB. From N. Y. 
Special 


$4750 


Send order to 


COLUMBO TRADING CO., INC. 


304 CANAL ST. NEW YORK 13, N. Y¥. 


CORT me CASE 
Cr - evens.) 
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cAsY savENTION 


aM # HAIR HOME 


= 
= Trims hair as it combo! 
wick! Keeps men 
children's hair trim. neat. _-—~* 
ous looking all the time 
taj . thins cut uneven haie. Dee 
fe ordinary comb. Safe Simple. 
© experience requ Fine for legs, underarms! Seltis tke wild? 


SAMPLES. ‘FOR AGENTS weohiey to's) whe 


send name at once A ny postal wilido SEND nO MONEY. Just 
Bar St. AKRON. OnID 


KRISTEE CO., 695 
Wo) 





Send for Free List of 


LEADING BOOKS 


on Watch Repairing, Clock 
Repairing, Engraving, In- 
dustrial Diamonds, Aircraft 
ec etc. 


Build Your Power Tool - with 
OUR BALL BEARING ARBORS 
cs %—$8.25 


cé a, 06.28 


Spindie 
12%. Long 
Housing 2148 
Heavy Duty Bali 
B33—-94.95 oe. » Bearing Saw Arbors 
> nm 
Bise: Plain Spindte 3 45 PP. POLY PRODUCTS, 406 S. Chester Ave. 
Also Flange Model Ct. 1, Dept. S11, Pasadena 5, Calif. 


BUILD THIS FREEZER 


FOR LESS THAN $50! 
SAVE FOOD SAVE MONEY 


Zero tomporature freezes and stores 170 Ibs. of 
meat, fruit Easy to build from steel barrels 
and other available material. Complete in- 


structions and 14 view detail $2 
. 


photo sent for 
MASON FREEZERS, DEPT.S, GENEVA, N. Y. 








CORROSION TROUBLE? 
Use an oil that prevents rust 
while it lubricates il 
—shop appliances Lubricates 
—household devices Prevents Rust 
—mechanic’s tools Cleans 
Hardware and Sports Dealers 


Triple Action 
°. 














PIPE SMOKER’S 
FREE siete 5%, 


@ Hundreds of 
@ Pictures. — 
Latest tgeeg 


WALLY PRANK. Lid, 





SAVES YOU MONEY— 

Big Book — packed full of pipe smoker's bargains 
from the world over. We import direct and save you 
money. Limited paper supply restricts printing to 
185,000 copies . . . bulk will go to regular customers. 
Only limited number in excess, so, if you want pipes 
and tobacco at Special Mail Order prices, reserve 
your copy now. Meantime, we'll send PIPE LORE 
magazine FREE. Mail penny postcard today -for de- 
livery in early November. ACT NOW! 


READY IN NOVEMBER—SEND FOR IT NOW 


WALLY FRANK, Ltd. 


150 NASSAU ST., NEW YORK 7, N. Y., Dept. 222 








@ Helpful Hints 








3 int OTTAWA SAW 


THE WORLD'S FASTEST. 
6-H. P. 
EASY TO MOVE 


FELLS TREES, 


SAWS BIG LOGS, SMALL LOGS, LIMBS 


One motor performs all three operations. Furnished with 
or without attachments shown below. Thousands in use. 


Make BIG profits in the 
ever increasing wood busi- 
ness. Pulley for belt 
work. Fully guaran- 
teed. Low direct-to- 
user prices. FREE 
details—write TODAY. 


OTTAWA MFG. CO., 1101 Pine St., Ottawa, Kansas 








What Ailments May 
Develop From Piles 


Dangers of Associated Con- 
ditions Told in FREE BOOK 





BACKACHE 
PHYSICAL 
< 


and other 
al and Colon d ead illustrated 
40-page FREE Bool frite tod Thornton & 
Minor Clinic, Suite 92 
City, M« 





WHIZZER vive motor 


FITS ANY BALLOON-TIRED BIKE 


The real answer to dependable, low cost trans- 
portation. Fits any balloon-tired bike. Built 
by automotive craftsmen in the heart of the 
auto industry, the Whizzer bike motor installs 
easily and will carry you fast (5 to 35 miles 
per hour) and far (125 miles or more on a 
gallon of gas). Enjoy new freedom and adven- 
tures with your Whizzer. Use it for errands, 
shopping, business, recreation and work, 
Whizzer’s 2'4 h.p. will take you there and 
bring you back! Does not interfere with 
normal pedaling of bike. Put a Whizzer on 
your bike now. WHIZZER MOTOR CO., 


Pontiae 15, Michigan. 


Simple, positive controls. Easy to 
ride, too . Whiser doesn't 
change balance or riding qualities 


of bike! 


See your WHIZZER 
dealer today 


IF NO LOCAL DEALER, USE COUPON 


WHIZZER MOTOR COMPANY 
Dept, 191, Pontiac 15, Mich 

I enclose $99.97, which includes $2.42 Federal Excise Tax, 
( ) cheek or () money order. Send me one Whizzer motor, com- 
plete, with full installation instructions. Written guarantee 
with every motor 
If descriptive literature only ia demred, check here () 


FACTORY PRICE 


NAME 


| 


' 
oo om om oa 


ADDRESS 


1946 269 











50 POWER 


MICROSCOPE 


COMPLETE WITH SLIDES 
AND EXPERIMENT MANUAL 


$249 


ONLY £&.; 


AN AMAZING 
LOW PRICE 


EXPLORE THE SECRETS 
OF NATURE 


powerf 
» that anyor 
Fast 


this 


Rigid construction. Adjustable satin-finished eye tube 
Universal reflecting mirror. Base and stand baked crackle 
finis) COMPLETE WITH 2 SPECIMEN SLIDES AND 
UAL. ONLY $2.49 POSTPAID! Send 
mor rder. ORDER Lay mee An idea 


eed or your money back! 


KLEIN SCIEN TiFICS 
640 So. Broadway, Dept. M., les angeles 14, Calif. 


MOTORCYCLISTS 


x « «x « ATTENTION! 


The B &H Footshift for all Harley's eliminates hand 
gear shift, gives fast getaway, greater maneuverabil- 
ity, maximum driving safety. Improved clutch lever 
booster. Easy to install. Write for details, prices. 


SCIENTIFIC RESEARCH CO. Po. Go 


ash 


ruarant 

















Gi 
PLAYING CARDS 
_ 2 PLASTIC DECKS 


in a beautiful 


2 WATE CASE 
* $6§:75 


ry Or Single Decks Plastic 
Playing Cords at 2.95 ea. 


MAIL COUPON TODAY! 





LIEBER’S | 2553 SUPERIOR AVE. 
y UNC. CLEVELAND 14, OHIO 
Pleose Send Double 
Cords in Lucite Cose ot at 6.95 Set 

Single Decks Plastic Playing Cords of 2.95 each 


' 

' 

’ 

' 
Decks Genuine Plostic Ploying : 
' 

' 

‘ 

Check () Money Order : 
J 

‘ 

| 

' 

‘ 

. 

4 





1 om enclosing { 
Nome 

Address 

City 


Zone State 





‘STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 

341 EAST 131s STREET © CLEVELAND 8, OHIO 


container 


4 


» 





Coal is carried in pipe by worm 
directly from coa n to furn 





FUN! THRILLS! PROFITS! 


Make wonderful decorations with our a, 18, Satins 
sh all supplies—also fluorescent minerals *t Designers 

Kit including genuine BLACK LIGHT only $15, Guaranteed, F.O.B 

Chi ago. Write for free catalog “‘the invisible ray."’ wew address 


BLACK LIGHT PRODUCTS, Siac Suit 


FUN WITH CHEMISTRY 


This unique book of tricks. stunts, and spectacular demonstra- 
tions wil enabie you to astound your friends and the public 
Many of these tricks were used at the N. Y. Worids Fair ana in 
Science Shows in various universities Nevertheless, many are 
simple enough to be performed with drugstore chemicals and 
rdinary houshold utensils' Amaze everyone and have iots of 
fun with such things as COLD FIRE CHEMICAL STOPWATCH, 
PIRE THAT WRITES, BOILING COLD WATER. and others 
Send 25c coin for your copy of “FUN WITH CHEMISTRY.” 


Box 542 Charleston, W. Va. 


“JACKPOT” 


Home Model 
COIN MACHINE 


Great fun-maker for recrea- 
tion room or club. Soon pays 
for itself. Fully automatic 
payout, three reels, with all 
the usual winning combina- 
tions . . . . cherries, lemons, 
plums, etc. Double jackpot. 
Set for 60% payout to the 
layer, 40% profit for the 
ouse. Guaranteed to satisfy or 
money back. Rugged lifetime 
construction Ht. Rly — 
Takes space only 14% x 11% in. CHOICE OF l¢, 5¢ 
10¢ or 25e PLA Y ‘Bhpe. wt. 47 Ibs. Send $50.00 
deposit. balance GoD Express F O.B. Chicago. 


Immediate delivery. _ Each, $198. 


Webt DISTRIBUTING COMPANY 


ILLINOIS 


Fin d hidden colors in 
r n your 

home 

We fur 














SOUTH KEDZIE AVENUE - CHICAGO 12, 








A WHOLE SHOP 
FULL OF TOOLS 
(N ONE/ 


Use it for grinding, 
routing, drilling, 
sawing, polishing 
carving,sanding and 
9,994 other uses. 
Increases your skill 
and your scope. 
Precision -engi- 
neered,AC-DC. More 
exclusive features 
than any other tool. 
Wood, Metal, 

Works Glass, Plastics 


Exclusive 
Safety 
Fingergrip 
for fine 
detail work 








COMPLETE WITH 36 ACCESSORIES 
IN FITTED STEEL CASE 


$31.75 Value if 
Purchased Separately 


CASCO ELECTRI-CRAFT TOOL KIT 


CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN, 


—B-1 7 BOMB SIGHT— 


CcosT 
U.S.GOV'T 


Brand 
New 


onl Lng Sight with automatic 
computers High preci ision mechan- 


Shipping Weight 
165 tbs. 


1d mode! makers. Use for study 
dreds of gears, gyros, metal 
ok motors, spirals, levers, etc 
SEND MONEY ORDER TODAY 


P. WEIS, 2929 Pulaski Road, Chicago 41, Illinois 

















DONT iron NOt 


May Cause Fatal Infection 








Own these two 
Stanley Books 


The first book is 
free... “The Joy 
of Accomplish- 
ment”, a brief in- 
troduction to tools 
and their uses. The 
second is the fam- 
ous textbook, 
“How to Work 
with Tools and 
Wood’’, recently 
revised, fully illus- 
trated. The cost is 
only $1. 


2116 Elm St., 





: »Faster action, better 
results with a 
Stanley Screw Driver 


You'll get the reward an 
earnest craftsman de- 
serves every time you 
use a good Stanley Screw 
Driver. It’s a simple tool 
—but in every small 
detail, there’s a superi- 
ority that you'll note 
and respect and prefer 
every time you use it. 
Stanley No. 25 Screw 
Driver has polished 
blade of alloy steel tem- 
pered the entire length. 
Patented bolster con- 
struction securely 
anchors blade in hard- 
wood handle. Tips are 
accurately crossground 
to size. Handle is cor- 
rectly fluted for good 
grip. You'll find every 
needed size and type of 
screw driver in the ex- 
tensive Stanley line. 


THE TOOL BOX OF THE WORLD 


STANLEY Je 


Trade More 


HARDWARE HAND TOOLS ELECTRIC TOOLS 








STANLEY TOCLS, 
New Britain, Conn. 


Please send by return mail: 





‘voli, KLIPETTE 


Hollis 


You con cause serious infection by £ 
pulling hair from nose. Ordinary 4 


scissors ore also dangerous and 
improcticable. No better way to 
remove hair from nose and ears 
than with KLIPETTE. Smooth, 
gentle, sofe, efficient. Rounded 
points can't cut or prick skin 4B 
HOLLIS CO. 
Enclosed is $ 


Tl Commerce 


fae 
Scissors 


KUPETTEIS) ot $1 ino tox), 


So Simple! Just turn the 
end. Surplus hoir clipped 
off gently, safely. 


i, $] Made from fine Surgical 
'H/  Steel, Chromium ploted—olso in 
24 Kt. Gold Plote in smart leather 

/ case ot $3.50 iplus 70c Fed. Tax) 


, Nework 2, N. J. * Dept. 216 


in gold plete ot $3.50 


for 
iptus 70¢ Federal Tox). ¥ not satisfied, | may return the ebove for rotund in 10 days. 


Nome 


Address ———____ —— 





The FREE booklet: “The Joy of 
Accomplishment”, 

[) 188-page book: “How to Work with 
Tools and Wood”. $1.00 enclosed. 


(In Canada: Send order to Stanley Tool Co. of 
Canada, Ltd., Roxton Pond, Quebec.) 


Name 
Address 


City 








NEW TOOL READY HUNTER’S 
War maeuetty’s Handy, All Round Machine > C oO M PASS 


Now Available REARS We ; 

Ball untin ase, Watc 
To Home Shops! . (5 Tene Alt motel, $9.50 
sande . wy = ——~" ~ 7 Jeweled Longines 





RUBBER SPORT GOGGLES 


a Pe 


feside Cutout openinis or ireey e toor use. Value 83:50." PECLAL $1.50 





be vein I u feriny : tust: d- Engineers All Metal Army 

in any home or industtiel shop Type Hand-Sighting 

Invaluable to e-craftsmen, 

=F “| | LEVELS $1.50 2 
; | PUBLIC SPORT SHOPS 

quieKcy me 13 S. 16th St., Phila. 2, Pa. No COD’s 


’ SHAPES, 











TINY TIM— $4.95 


Single cyl. Oscillating Steam Engine. A rugged 
high - speed precision - built miniature engine 
machined of highest grade brass castings and 
bar stock Bench tested and ready to run. 
p Height 254°, weight 6 oz ideal for model 
oie racing boats and stationary power plants. 
oe ORDER NOW for prompt shipment. Remit 
$4.95 with +! ane get preferred shipping 
BANDSANDER prepaid ma sent 0.0. 
Ke ANT 
WRITE for FREE Circular NEV-GAGK GUARANTES 
THE snoapann ENGINEERING CO, 
ams * oH ae ‘nus ha po ome 214 Winchester Bids. Grand Rapids 2. Mich, 
t ; Murry 


MEAD SPECIALTIES CO. $s $ $s $ i if t trained in arc. 


| quickly ar 








thoroughly Enroll endee @. 8 be hte teen 


40 POWER TELESCOPE | 2-2-8 0:03 


Sand Casting —For 9—Case Hardening 


Finest Achromatic Lenses _ s Ol 
Brass Tubes BRONZE’ NDRY 


Leather Covered is _ F avail Ol jp limited quantity 
4 r y ders filled in seq sone ce 
Main Section y ~bie as re iy INV ENTORS- SCHOOL 
. ‘ as o CRAFTSMEN use FOUNDRYETTE tor 
$ 50 ‘ . . 10% > making castings quickly for new inven- 
P ‘ b _, ~ tions, for instruction, and general pur- 
. ee > ae B t Order now for early delivery 
at . . ve oe Three sizes are available capable of mak- 
ing bronze castings of i's. 3. and 
pounds weight. aluminum, copper, brass, 
ective lens r nches diameter . etc. $17.50, $24.00, $34.50, f.0.b. Kansas 
wed 9 en 27 This 1 prec n American City. Domestic gas supply and 110 voit 
$34.50 oo tA — — Tequired for operation 


LABORATORY | MICROSCOPE ey hae ve 
$1950 rca tl 





For school 
the serious 
achromati 





Price complete with 75 power 

optics 
Price complete with 240 power 

optics $23.50 
Price complete with 600 power 

optics ‘ $25.50 


the posttagce Money Back Guarantee 
BROWNSCOPE CO. 

Dept. 11P 24 West 45th St., New York 19, N. Y. 

TELESCOPES BINOCULARS MICROSCOPES 
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MASTER ARBOR SETS $5.95 


Money back if you are 
not satisfied value is 
$15.00 or more 


Combination of 3/32” 
and 4,” shafts. Very 
large assortment of 
wanted pieces includes: 
Brushes, stones, felts, 
mandrels, grinding 
wheels, rubber polish- 
ers, sanders, 7 burrs, 
cutoff discs, polishing 
rouge ete. 


60 PIECE ARBOR SET (3/32) $1.95 


Includes assortment of engraving 
and carving burrs, grind_stones, 
cutoff wheels, polishing buffs, bris- 
tle polishing brush, 2 mandrel ar- 
bors, garnet and emery sanding 
discs. If items bought singly value 
is over $4.00. 


DE LUXE SET $395 


148 Pieces ( 3/32” ) 


All the above in larger quan- 
tities plus many other hard 
to get items, many with de- 
mountable shafts — Really a 
$7.95 value. Will ship to any 
part of the world prepaid 
Send Check, Money Order or 
Cash 


GENERAL AIRE CO. g27,.w Seer suse 














HUNDREDS 
MAKE Oe FASCINATING 


IDEAL XMAS GIFT FOR BOYS! 
Radio Electronic Experiment Kit 


$8 Piece Genuine Commercial war surplus Electronic ap 
ret 


complete imei ructs alse blues unt 
for home lab bench. Or sent COD LECO ENGINEER 


INC CO. Box 931 PRBLincoin Nebraska ’ 








Say You Saw 
It In Popular Science 








—| MAGIC MIRRORS 


| See thru one side 
co ay Reflects image on other 


For FRONT DOORS, OFFICES, 
and hundreds of other applications. 

The amazing mirror which permits you to see thru one side 
while person om other side sees image of himself. Idea] for 
installing in front doors. offices, et amaze and enter- 
tain friends 

Developed specially for radar equipment during war and 
now available. Magic effect achieved by light ratio greater 
on mirror side 

2” x2 rr $1.00 
PRICES 3” x4 3.00 
Ss” x 7” 8.00 
POSTAGE PAID 6.010" J stig) ‘18.00 
ACRA-LITE COMPANY 
1235 West Sixth St., Dept. PS-11, Los Angeles 14, Calif. 








Chronographs by 


Srrland 


THE FIVE-IN-ONE WATCH 


Telemeter * Tachometer 
Stopwatch * Timekeeper 
Time-out Stopwatch 


Quality 
De pendabilit y 
Value 
Since 1837 





and Valves | 


Use ECONOMY Renew- 
able SEATS Save fixtures, 
water and fuel. Make econom- 
ical, permanent repairs, quickly 
and easily; permanent because 
these accurately machined hard 
brass self-sealing seats’ are as 
replaceable as a faucet washer. 


THE JUNIOR KIT (Illustrat- 
ed) repairs bathroom, kitchen 
and laundry fixtures 
THE MASTER KIT repairs 
also valves, bibbs and cocks, 
meeting the requirements 
of plumbers, steam fitters, 
institutions and Industrial 
plants 
Distributed 
Thru Jobbers 


ECONOMY VALVE SEAT CO. 
2813 W. Fletcher St. Chicago, 18, ill, 
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Rapid Fires 
50 Shots 


Using ony roll caps 


The Most Realistic 
Toy Pistol Made 


What a thrill for any boy! This beauty of a repeater 
pistol. So keen-looking it will make him the envy of 
his pals. So absolutely safe, too, with caps enclosed 
by cover. Gun is made of die-cast white meta! that 
won't break. Steel mech- 
J anism makes rapid-fire 
operation jeasy. Send for 
it now! Use coupon below. 
SEND NO MONEY 
“OFFICIAL” SALES COMPANY, Dept. 0-1 
2323 5S. Michigan, Chicago 16, Ii. 
|] Send me G-Boy Automatic Pistol, $1.95 [_] With Roll Caps, $2.95 
| will pey postman C.0.D., plus postage 
| enclose check or money order; you pay postage 





ROLL CAPS 
high quvelity, 50 shots 
each roll; 35 rolls (1750 
shots) . e- 























BUILD YOUR OWN MACHINE TOOLS! 
Blueprints $1.00-Catalog FREE 


rccten Beeorian on 6 Lewis motel end wood worting 

@ ter 31.00. tactode: ae 10” Shope, 

© v Sew, 6 Jointer. Cou 

of (omperodie sew tee! cost 

Mlustroted 32-poge Cotalog—sent tree with Blueprint Order 
describes 20 Lewrs tools WRITE TODAY 


LEWIS MACHINE TOOL CO. 
P. 0. Box 7446, Sta. 1, Dept. S, Les Angeles 23, Calif 





SPAR all-metal eee 
9.98 MICROSCOPE 


\ $2.98 
50 power—2 lenses. 


(ees | Adjustable eyetube and 


i= 
reflecting mirror. 


— FREE SPECIMEN SLIDES AND 
DESCRIPTIVE BOOKLET 

——--\ Observe the intimate 
—=—wonders and secrets of 
nature invisible to the 
naked eye. Ideal for ama- 
teur chemists, scientists 
and bacteriologists. Or- 
der Xmas gift. 
This sturdy, practical mi- 
can be yours for 
only postage prepaid. Send check or 
money order. DON’T DELAY—ORDER TODAY 
MART DISTRIBUTORS, Dept. P-2, P. 0. Box No. 6, EVANSTON, ILL. 


now as 
Special price te schools 
and clubs in quantity. tools 

croscope 


$2.98 


32 full color photographic ert studies of 
@orgeous hollywood Studio Models! These 
@re octva!l color photographs of breath toh- 
tng Hollywood models on Iémm filmstrips 
+ tel . lovely ond lifelike. And o 
ie tywood Stor Viewer mode of gleaming 
plostc, which gives crystal clear magnifi- 
Eohon comporabie to theatre screen proyec 
tion. All for ONLY 
$3.00. Money refunded if not 
sotisfied. NO C.0.0.'s. Write 
NOW to DEPT. PS-11 


for ATHLETE’S FOOT 


fungous infections, ringworm 


try ULTRA-TONE 


MAGIC SALVE 

. Used by thousands of vets in Pacific area with 
wonderful results. Get yours today. Ask your 
druggist or mail 50c. Agencies open 


CHEMICAL PRODUCTS, Honolulu 46, Hawaii 


Z 
G 


-ViNy 


= 
= 
— 
~ 
~ 








WAR SURPLUS GRINDING WHEELS 


NORTON—CARBURUNDUM—MACKLIN—MANHATTAN 1 
NORTON > 
MANHATTAN in assor 
1” thick ar nd 


Pc. Known 
ASST. MACKLIN 
1” to 10° diameter—\" te 
" holes Invaluable for 
sho; If wheels were 


names 


= 


assor 
r money order today 
MOUNTED GRINDING POINTS 
AssonreD MOUNTED GRINDING POINTS 
with ', 1Mnk—all new! Special ‘‘hurry 
ofler gets you SEVEN mount- 00 rost. 
ed grinding points ONLY alo 


bo 4 sing 
i be « r $30.00. Amazingly, 
tment of 30 new grir 


) GROBAN SUPPLY COMPANY 
DEPT. PSN 1522 S. MICHIGAN AVE. 
CHICAGO 5, ILL. 


INDUSTRIAL WHEELS 
4 gxligkltg 50 S- 
Rex 
6x1 onl Ve Type S 3 
. hite Nortor 
CARBURUNDUM 1Oxt gx ty Rubbe me 
tment of sizes also Shell 


$4.95 


PosT.- 
PaID 


ndustr' 


14x4x1 1114 Stee 
ioas ethante , 


13 vw 


| Hoso-1 
- ai 
© A 
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“One of the World's Largest Builders of Arc Welders” 


l 4 i'm interested in Hobart Arc Welding 
: Send my free book, and details on items 
I've checked below: 
[] Gasoline Drive Welder 


e () Build Your Own Welder 


; st C A.C. Are Welder 
‘- J 


wg o) CO Welding Scho! 


NAME 


Special Gitts tor Obristnas 
“a fit Brack Ugar 


EMPIRE 
oe PANTS PRESSER 


Now you can get it! This pop 
ular deluxe model electric 
Presser! Presses trousers even 
while worn—coats, ties, pleats, 
too. No wet cloth or pressure 
needed. Ready for duty at a 
minute's notice, anywhere, any- 


time. Complete with 6 ft. cord and 
plug. Easy to use—just plug in any AC 
or DC outlet: operates only 37 watts, and a. e late 
weighs only 10 ounces. Comes indi Price $] 65 
vidually gift- “boxed. No. 2905 Fe 


Shp. Wet. 34 tb.) Lots of 6 -~ postage is Easier. ee 
QWIK-LITE A yyygygyetuannenne, umm 
CIGARETTE LIGHTER J 7 il 





ADDRESS 





obart Bros. Co., Box P-16, Troy, O. 








A real prewar-type lighter! Never fails! 
Smart looking. too. with slim. stream- 
lined design finished in non-tarnishing 
aluminum. Individually y 7 

gift-boxed. No. 7205 1 $7- 5 
(Shp.Wot. 2 ies.) 6 doz. tots, $7.45 doz in postage 
SEND Check or Mowey Order Today. No C.0.D. 
Free Catalog—Send for new 1946 
G & E Parts Catalog: Hundreds of 
hard-to-get items at money-saving 
prices. Write now! 


AUT J 
G & E EQUIPMENT SUPPLY CO. 


e ~ 11, 400 N. Sangamon St. Chicago 22, i. | with Ske) BA RT Simpl) tied 
! Are Welders with Miult/-Range 


BALL BEARING | i and Remote Control 


4 











a 
mm. 














SPEED-WHEELS ! 


Build Your Own— 


tart Your Own Business! 
Here's your best opportunity to be your ows 


* COASTER WAGONS » boss ond get into the big money! Start your 
* RACERS | ¥ own job welding shop only o minimum ine 
6 | vestment is required. Hobort offers you 1000 

BIKE TRAILERS | welding combinations with Multi-Range Con- 
Mach. Axles available trol for better welds — Hobart's Remote Con- 


ORDER NOW FOR a trol speeds up work—mokes you more profitl 


You Can ‘Build Your Own" HOBART 
It's easy to save hundreds of dollars if you 


: want to build your own gasoline drive Hobart 
10 in. Wheel with Tire... $3.25 ea. ere welder. You need only @ Nebert general 


10% deposit required on C.O.D.’s tor, a used auto engine and chassis. With thig 
JIM BROWN TOY COMPANY aun! «| portable gosoline drive welder, you can 9@ 
. Tallmadge Ave. Ohio tet any place by towing the welder. Free booklet 
Ss waste ethers, Sines 80 la reter Only tells you how. Write for details 
I IALUNI| The Finest A. C. Welder Ever Built 

A}. it's the Hobort A. C. Arc Welder for sin- 
gle phase lines. Handles auto repairs eco 
nomically—ideal for all types of light metal 
| af work. Use covpon for details 
HOBART BROS. CO., Box P-116, Troy, 0. * “One of 
the World's Largest Builders of Arc Welders” 


PROMPT DELIVERY 
8 in. Wheel with Tire... $2.25 ea. 











CUTS WITHOUT i 
REMOVING SHAFT— LLL 


ANY WIDTH—DEPTH— HOBART Welding Scnoot 


LENGTH... No milling machines— 


hisel ded. € lines, Thorough teaching in 
no chiscis necdc urs ncw spu cs. oll Siete ~ waidien ted 




















recuts old. Ideal for home or industry ern school, individual iastruc 


Guaranteed—send SPECIAL - as —— tion, expert instructors, low 
check or money order PRICE cost. Qualified under G. | 
for immediate delivery $ 75 : Bill of Rights 

ORDER TODAY _ preraio 


HOMER MARTIN, ASSOC.) 


416-A BOOK BLDG.+ DETROIT 26, MICHIGAN 
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Plane - Rabbet - Groove 
Rout - Panel - Tenon 
out Your Dull Press 


This exclusive tool fits any drill presa; 
simultaneously planes, panels, rabbeta, 
route, tenons, beads, grooves. No extra 
blades to buy. Over fifty thousand now in use by 
hobbyists, pattern and cabinet workers, ete. Satisfac- $17 -50 
tion guaranteed or your money back Complete 
ALL-METAL DRILL PRESS TABLE 
Solid Aleoa aluminum heavily ribbed. Blanch- 
ard ground top and bottom. Equip- 
. ped with — adjustable steel 
rn 4 fence. Extra large working surface 
sg-*5 : 13°x 18". Fite all standard drill preases. 
Instantly mounted or removed. 
SPIRAL FLUTE ROUTER BITS 
New 45° helex angle tool steel design for smooth- 
er, faster, accurate routing, grooving, carving, 
mortising. Extra long cutting flutes. Individ- 
ual sizes 14" to 44". Prices on application. 
Complete set of six graduated sizes sg: 


ROTARY SURFACE SANDER 


Fits chuck of any drill press. Provides satin 
smooth, even, accurate surfacing of woods, 
plastics and metals. No ridges, no striations. 
Original in design, a great labor saver. 


Tl lt 
Liberal 10 Doy Money Bock Gvorantee 
Workshop Guide FREE 
BARRON TOOL CO. 
270 Architects Bidg., Detroit 1, Mich. 


BARRON worx suo» TOOLS 





BEAUTIFUL SWISS 


WATCHES 
Valve ot only $7750 


COMPARE! 


Streamlined * Steel Back 
Sweep Second Hand 
Model B—7 jewels, stainless steel, radium dial $12.00 
Model C—15 jewels, stainiess steel, fancy radium : dial $22.00 
Model D—17 jewels, famous INCABLOCK movement 
waterproof, shockproof, radium dial $30.00 
Each watch is carefully tested and checked by master craftse- 
men, delivered to you in perfect condition! 
MONEY-BACK GUARANTEE 
Add 10% Fed. Tax on all prices 
Send check, money order, or pay postman C.O.D. plus postage. 
NO EXTRAS USH ORDER NOW! 


Agents Wanted 


GOLDEN RULE CO. = &.3 Hingsbritse steticn. 


Build your home NOW 





"LESS COST..LEARN HOW 


Build an attractive home now for half the cost 
No priorities! Build # yourself with CEM. ADOBE 
the amazing new brick discovery you yourself 
can make from cement end soil, Now being 
used by hundreds of home builders. Learn how. 
Complete information in easy-to- understand 
instruction book. 50 illustrations, 40 chapters, 
complete home plens. Money beck querantee. 
feat bie pate. G8 ee ‘ae 
ADOBE COMPANY Department APS.. Bex 61, West Les 





Angeles Station, Les Aageies 25, 
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it In Popular Science 











look! Servicemen-Civilians too! 


“ssunr MILITARY WRIST WATCH 


The watch you've been waiting for! 


Swiss Movement 
Precision made by 
Expert Swiss Craftsmen 


WRITTEN GUARANTEE 
WITH EVERY WATCH 


fortunate purchase 
makes this amezing offer 
possible. Latest military 
styling, red sweep second 
hand. Easy to read Extra 
Fancy Dial. Comes com- 
plete with Leather Strap. 
A watch you'll be proud 
to wear or give as a gift. 
Below O.P.A. Price. 
SEND NO MONEY—Pay Post- 
man $8.49 plus 85c Fed. Tax and 
few cents postal charges, or, send 


— ,$ 75 
8- $9.34 order and we pay postage. Re- 


ann turn within 10 days if not delighted 


plus 10 % Fed. Tax for refund providing watch has not 
been tampered with. 


Hurry—Order Now—Supply Limited! 
ORDER WITH CONFIDENCE FROM 
AMERICAN MERCHANDISING CO., INC. 
Dept. PSW.-5 12 Adams Ave. Montgomery 4, Ala 
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WELD YOUR OWN 
with Heavy-Duty WILL-WELD WELDER 


Se easy now to weld your own! General 
repairs, automotive, farm wae — 
heavy-duty type—separate 
coils. Compare weight, ull aS 
, better work. 15 to 75 
or 2 


amperes. For 1i0 
volt. Fully equipped Guar 50 
1 year. Try 30 days on 
money-back offer. Order 
_— 


Now! 
Will-Weld Mtg. Co., Dept. 116, Omaha, Nebr. 


FREE! (unc 


Catalog 


New, big, FREE 1947 Catalog full of ra- 
dios, ports, accessories, tubes, record 
changers, phono players, efc. 


RADIONIC EQUIPMENT CO. 


170 Nassau St., Dept. 1511 New York 7, W. Y. 


A REAL METAL 
RAPID FIRING 


‘G-BOY ‘cousin CAP PISTOL 
——s 


a ACTUALLY SMOKES ON FIRING 
HAS LOUD EXPLOSIVE REPORT 


ere 1% 


7 
Automatic “45."" It's 
made of strong light- 
weight aluminum. . 
with a plastic “Pearl” handle. 
It's easy to reload. Send check 
or money order for immediate 
shipment—express charges col- anu 
lect. (Smallest order $1.00. No Cn Is 
C.O.D. orders) . se 
GENUINE COWHIDE HOLSTER FOR FAMOUS war om > Y) 
UTILITY STORES, 117 S. Wabash Avenue 
OFPT. LL-S, CHICAGO 3, ILLINOIS 








—Is Woodworking Your Hobby?— 


IG SAWS 


IMMEDIATE DELIVERY! 


Sturdy fir and oak woods. All 
movable parts mounted on 
oil-impregnated bearings .. . 
needs no lubrication. Prices F.0.B. Phila. 


86 in. 5 26 in. 95 
SIZE $1295 ess motor A $1695 
Send Check or Money Order With Order 


WM. H. SHELLINGTON 


Machinery Sales and Service 
2055 Hunting Park Ave. Phila, 40, Pa. Dept. P. S. 











NEW LAUSON GASOLINE ENGINES 
4 Cycie, Double End oe, speed range—2100 to 3600 $4950 
R.P.M.; Power Range—' P. to % H.P. Net weight 
—$1 Ibs. Bench tested heady to run. Comptete with — 
starting ro; 

(Write For Special Quantity Prices) 


F 5$31-” Length — $5.75 

E AFT 15 Ft. Length—$14.95 
VENTILATING FANS (A-C) 

8” Biade Size—$15.00; 10” Blade—$17.50; 12” Blade $27-38 

Exhaust Blowers (A-C) 3” Intake 10.50 

Kitchen & Room Ventilators (A-C) 10” Fan with shutter $29.50 

U. 8S. Navy Battle Lanterns, 500 Ft. Beam. Waterproof $5.75 


Many other Good Buys. Write for Catalog ‘‘S*’. i Weston 


ELECTRIC TRADING CO. 
313 CANAL ST. NEW YORK 13, N. Y. ; 
Electric Fans & Blowers in most sizes for every Industrial, 
Commercial and Domestic use. Table Saws — Air Compressors 4 


Electrical Tools & Paint Spray Equipment in stock 
= ees EXPOSURE METER 
MAKE YOUR OWN LATHE OR WELDER COOLER 


RECIRCULATING PUMP It’s a gift every photo fan will 


WATER FOUNTAINS ... DISPLAYS tf ; i ici 

SCORES OF PRACTICAL USES! . . . Finest pump made. cherish. The simplicity and de- 

Yo il ak € ° ump arrangement fo 

et Se ee ae ee oe ore eee oe pendable accuracy of this 

usual water displays for business or home. Motor totally q WESTON Exposure Meter as- 

enclosed in aluminum case! Stainless steel shaft! Brass ¢ ‘ 

impeller designed for maximum water output. Self sure perfectly exposed pictures 

aligning ollite bearings Vitreous porcelain coated stand si A " 

mounted on rubber feet for vibration dampening. 2 Gal. Height 10 every time he uses his camera. 

Per Min. output at 72” head! 1/50 h. p., 50/60 cycles. Weight 7 ibs. ‘ . 

Only $29.85 postpaid! Order now for immediate de- of But you know how things are... 

livery. Specify 110 or 220 volts. : > e . 

DAN MOREY 814-16 S. Robertson Bivd. Los Angeles 35, Calif. don’t disappoint him. Make sure 
there'll be a Master II avail- 


_—r ill a eeaaaeananar a ,) ; 
lt Oey, h) ae HOUSE PLAN TEMPLATE able when you want it. See 
a ade of clear sheet plastic, with © ih 
accurate cut-outs for drawing your dealer NOW, and have him 


door-swings, plumbing and elec- : 
trie fixtures, fireplace, stairs, ; reserve one. Weston Electrical 


See”, SF, oe. Stand: Instrument Corp., 617 Freling- 


ard 
1.50 POSTPAID , , 
Send card for list of templates ! huysen Ave., Newark 5, N. J. 


TIMELY PRODUCTS CO. 
Box 206E. Columbus 9, Ohio 



































KEN pipes 


Six features which make Ken tops in pipe smoking enjoyment. 
ONLY KEN GIVES YOU ALL THESE FEATURES! 
Sold on money- pack qoerantes if you are not entirely satisfied. 








SEE THE WIDE 
VARIETY OF & - = 
KEN PIPES A A A __s~Pat. 2242805 
At Your Dealer’s Interchongable Bit Tube Condensation Reverse No Break A Prim 
. Genuine Eliminates Chomber, No Baffle Re- in Bowl Product 
3 e 50 Lucite Stem Burnt Tongue Slug-No Ter- moves All Pre-treated— 
No Moisture impurities Ready to Smoke 




















MAKES IDEAL GIFT 


Baby Calculator makes an 
ideal gift—for every Gift oc- 
Birthday Gradua 
Christmas Anniver 
Fits vest pocket or purse tes For men 
Guaranteed Accurate. Operat et toad hers 
ed as easily. and as reliable e es pacnED READY F son 
machines costing many : com WRAPP! 
much. NOT A TOY OR GADGET i 
stantially made of 28-gauge stee!- TEN DAY TRIAL 
guaranteed for fe against defect r 
construction. Beautiful looking. mod Money Back Guarantee 
4 des Finished in B 
oe , a tea Y — ~~ | cely can | S@ecause we know that our machine : 
ole gh = i RA fl ws pnt Ag tor to be obtained 
ran . et I CCEP TS oy ee. we make this 10 
ttle ne -EPT AS ik Trial offer on a positive money 


INEST LOW PRICED CALCULATO! Don’t buy ANY Cal- 
FOR OVE R 30 YEARS! Operates with Culator without bee guarantee! 1 
y name and address, p ostma 
a filck of your finger. Adds. sub- «© plus pootage (if cash ts sont, we 


sltiplies. divides punts u pay re you up to 40c¢ 
m on. Pays for itself over Send “tall cash vu. 8 


and over | n mistakes avoided. and Hone ey wk within 10 daye if not de. ONLY 50 
CALCULATOR MACHINE CO. (Mfrs.) ) 


DEPT. 472, P.O. Box 248, GLENVIEW, ILL. AGENTS 


Steceeeeeeeeseseece seeece TOTAL 
USE COUPON WANTED Cost 





PrP. 0. Box 248, Sepe. , 472, , Gteaviow, one. 
stor oking for. Send SEND NO MONEY 


at once (C.0.D.) or item enclosing $2 50). 


Each Baby Calculator enclosed in 
beautiful rich-looking Leatherette 
Case—af no extra cost. 


MIKE Jr. 


. 

5 CALCULATOR MACHINE CO., ( Mfrs.) 
H 

. 

+ 





Seesesoves 





WAR SURPLUS BARGAIN 


SING— TALK— AMUSE voun Cena 
through your own radio set “ri net t im an 
founcer send no to install 

MONEY — Waite Téoay 
\ en ir 
vt t 


Just send your A.J and address and wt 
Jr. arrives, pay postman $1.30 pius few 


COMPLETE CHAIN HOIST with ~ Sent postpaid if check or money wget 


nies your orc i $72 stamps 


SUPER STRUCTURE and TOW BAR MART DISTRIBUTORS, Dept. 572 Sherman Ave., Evanston, lll. 


see — va toncop.| | LODO) OC Citi fil 


for Tow Cars A FREE SERVICE 


Wreckers NATIONALLY KNOWN COUNSELORS who have helped over 2!,000 
persons during the past 26 years will show you how to get ahead 
Garages in_your job, at home, or on the farm. 1F YOU WANT TO STUDY 
AT HOME: get a better job: select an interesting occupation; earn 
Heavy more money; improve yourself and your work, send for our FREE 
Analysis Questionnaire and Classification List os 


Hauling STRATHMORE COUNSELORS ,.\! York 35.5%: v. 


phe WAR SURPLUS BARGAIN SPECIAL 


8 ad 7 original ¢ 
MAKES ANY TRUCK A TOW . ; rigina ost 
TRUCK.—LIFTS and LOADS | VACUUM-AIR 9 

Rulld your own wrecker. Eauip HYDRAULIC $45.00 
- F U E L Now Only 

| —— $9.95 

med ge army 3 ton 8 car PUMP pecteetd te 0.0. 
nee aioe unaeaee.” a Adaptable for use on Home Oi! Burners, Spray Machines, Milking Ma- 
0 ‘ Chi | chines, Compressors, Vacuum Pumps, Hydraulic Systeme, Presses, ete. 





per Used by the Air Corps t 

at m shows w < 

Writ - mat tomatic pilots, et 
or vacuum. Sta 


Value $380.00 © $484.50 Came Ee ay ER Big 
your cost vuling and tow. at 1 100 M. Vacuum will dra wd of im 
, ue uns forward or reverse. Self abies i shaft 
Write for quantity price this lo ries lor direct drive—rea ced with a pulley 
y ecial price for 


1600 a vie high lee ju 
Postpaid in t 


B. M. K. SALES, Inc. Soe So. Taste Se GROBAN ‘SUPPLY co. "1522 So. Michigan Ave. 


Dept. PSN Chicago 5, til. 


Rated 



































Build this exquisite 
Inlaid Serving Tray 


for only "795 


with the NEW 
WOODCRAFT 
MARQUETRY KIT 


Tray retails for $18.00 
EASY TO BUILD—ONE NIGHT JOB 
Makes a perfect Christmas gift for wife, mother or lady 
friend. Thrill to the pride of constructing it and to the 
gratitude of the lucky lady who receives it. 
Choose from these handsome subjects (mention first and 
second choice)—Mallard Duck, Pheasant, Dog, Horse or 
Rooster Marquetry (inlaid woods) in natural colors 
from various parts of the world 
Kit contains completely laminated tray panel, 7 
and genuine black American walnut for side-rails 
handies. Finished size of tray—-22\%"' x 13%”"’. 
FULL KIT Only $7.95—Order Now! 
(Add 35c for parce! post and insurance) 
WOODCRAFT MARQUETRY KITS CO. 
Dept. B-116, 302 Oakland St., Brooklyn 22, N. Y. 


gies whey gt ee ye ep et gery 


| CATALOGUE 
NOW READY 
L.. 


16" thick, 
and 


and in- 
Boxes, 

Tobacco | 
items. 


ontains photographs with shop drawings 
structions for finishing Includes Cigarette 
Book Ends, Silent Butlers 
Humidors and other attractive 
Catalogue price 25 

ous came ee Gua Guan ane ee cane ee Gene onl 


- GETS YOU YOUR FIRST BIGLESSONIN 


Serving Trays 
smokers’ 





e 
earn cartooning the easy, modern 
4way! Just send your four-bits to 

Jack Dunning, Professional Artist 
and Instructor in cartooning at the Dayton 
Art Institute 

Address: JACK 
440 Schantz Ave., Dayton 9, Ohio 
. . . and he'll do the rest! 


PHOTO FINISH KIT 


Develop and print your own snapshots. Now easy. simple, quick 
expensive. It's lots of fun. You'll get a thrill when you see the per 
fect, professional pictures you can do. Make as many as you want of 
those you like best. Earn money doing films for others 

Kit includes complete directions that make it easy for anyone to do 
perfect pictures the very first time. For all makes roll films from 127 
up to postal card size 

SPECIAL introductory 
those who order at once 


Ful 
ACELL PRODUCTS CO., Dept. 22, Box 921, Pittsburgh 30, Pa. 


DUNNING 
\\eew 





thermometer to 
D. plus postage 


ofter. 


FREE beautiful Akurate 
Only c.o 


3 
$3.00 postpaid 


y guaranteed 











It’s easy to hone keen cutting edges on your 
chisels and plane blades. Precision adjustment 
for ANY ANGLE of bevel. Roller glide makes 
every stroke uniform across oi] stone. Light. 
strong—idea! for home craftsmen, hobbyists, car- 
penters. cabinet makers 


McLAREN INDUSTRIES, INC., Box 606, TROY, N.Y. 





Genuine 


STAINLESS 
STEEL © 


PIECE 
Make Your 

SET “Little Lady’* 
Happy with 
this Ever- 
Gleaming 
Table- 

wore 


Includes 
12 TEASPOONS 
6 TABLESPOONS 
6 FORKS 
6 KNIVES NO PLATING TO 


WEAR OFF 
Requires No Polishing 


For a long time the use of stainless 
steel wos highly restricted. Now WE 
CAN SUPPLY this gleaming, never- 
staining never-tarnishing tableware 
ogain 

There’s NOTHING ELSE to compare 
with STAINLESS STEEL. It can serve 
2 lifetime. it is SOLID—the same 
metol and color all the way through 
—like sterling silver 

ORDER ONE OR MORE SETS—for 
yourself or for gifts—today! 

—_ 
with every set—while they last— 
Velour Lined Leatherette Case. 
Order today. 


Just mail coupon und pay postman 
on delivery. Or SAVE postage and 
Cc. O. D. fees by sending remittance 
with order. 


MAIL COUPON NO 


UNITED SILVERWARE, Dept. PS, 
3620 Mdse. Mart, Chicago 54, Ill. 


sets of your 30-piece set of Stainless 


Guaranteed 


e Never to Rust! 
e Never to Stain! 
@ Never to Tarnish! 


SEND NO 
MONEY 


Please send me 
Stee! Tableware 


Oj! om enclosing §$..... herewith. Send postpaid. 
[) Send C. O. D. | will pay postman plus postal charges. 


NAME 
ADDRESS . 
CITY STATE 


sevesessesesesesPiease print clearly with pencilesessssseccencess 














G. 1. POCKET STOVE : HAND 
sleman MICROPHONE 


quality hand 
with 


Thak ? co ¥ > od ord 
corders 
s .° dress syst 


No. $530 ir -p r , 
cone 170. ~y - $1.95 


SURPLUS ay. 


faq AND HUNDREDS OF OTHER fags 
gan BARGAINS Ge 


ARMY SLIDE RULE RAIN JACKET| ARMY BANDOLEERS MESS KITS 


Regu slat 

















All weather water 
proof rain 


erial. Double mg Alle. Ys 
seame 
a , 

; able In ‘ wot CANTEENS 


nd - Reg S. iseue canteens 





Specify size Piette acrew top chained 
ordering to bedy. Slightly ased but 


. xt sliding segment 
xtra ec stions for eccurac 
- Set. ibe shipping weighs 3 ibe perfect. Wet. | th. Mo 
Stock No. 544 2.95 "ga: 95 Of fine heavy | T37_ Metai” No. 118- 
A khaki Bich Piastic 
roomy pockets with snap FE Fach 69c 
POPULAR RECORD oo peranprenys t ly 
or hunters, campers, boy . 
sino for shop work in carrying sma! CANTEEN cups 
—. — 


Material alone is worth All metal Folding handle Wet 
t 











’ me ‘N ° 7 1 th 
* . . srtists inetac ¢ . 
het ¢ perfect. Shipped on! 49¢}iye-*Re. 29¢ i 
hanges of funde ct > ae ‘ 
2s ihe. Mo, A303- ¥ 2 110 Fc CANTEEN COVERS 
éoeat BOMB PARACHUTES Heavy canvas, Button fastener 
Of fine white nylon fabrics 6 « 8 feet Ppa * 5 69c¢ 


OXYGEN AiR MIXTURE 7 1B. EXPERIMENTER in diameter with apiit seam for direc Used Mo. 119. 


tional dropping Each 


rir far 











GAUGE PA Destened fo 35¢ 





dropping frase 
th tank tieted ; ~~ mentation bombs JUNGLE 
' rad f emergency ‘ 

tions, ete , HAMMOCK 
packed in a met } For back yard 
el container 
ae 6 ibs. 


mo $1. ‘95 
OXYGEN TANKS | \Riuaumee <= : WOOL ARMY BLANKETS | os. ‘onstroctun 
Sp* 








ed fo 
100% wool, regulation OD, Army Shp. wat ’ 
biankets. Class B. perfect Userd but No. 134. 
A “gold mine’ for the radie renovated for re-issue. Wet. 6 tbe Each 


eervie Handrede of valuable No. 23 
redo : tire: Fach $4.8917> man MOUNTAIN TENT 


Hee res trimming en SATCHEL POUCH yee oa 3 


Shp. wet on Heavy canvas peuch. Ideal for two man 
ae 537. “4a9e a toting lunches, shopping, books, mountain fs 


< ete. Has three 1112 inch pock- tent, . 
ets. Brand new, guaranteed per- 
DECORATIVE G.I. eon 
- : P. _ durable aoten 
. . th r 


CHROME STRIPS 


ibs 














Regulation Ar 
durable, brown « 
in good condition 








G.1. Bett 





n 
all J 
stable size, Wet. 3 Ibe =. tapered hook re 


Nee Le - 98c No. sas, Each 1.9 


SHATTERPROOF GOGGLES ORDER DIRECT FROM THIS AD LIFE | PRESERVER BELTS 


purpose 
Si Values galore! Hundreds of hard-to-find items for home, + " 
and outdoors. Make remittances money - . bank dr Right from 
r personal check end 25° *.0.D. orders. N« the invasion 
O.D."s on orders for less $5.00 
gre on parcel-post > —any ove © will be promptly 
ted All quotations F.O.B. Chicago Used items a 


N ith New . ! ; ‘ 
Wet abe 39¢ A. ate ty A oe guaranteed serviceable and as described. Your 

o. . € na < n 
sme . y ba if not more than satisfied wh “enech 


a BIG ILLUSTRATED CATALOG FREE | ®.:2272ii7, by, Siscnea noes AS 


enuine BR " ber guaranteed air ’ 4 
Spit , | Dept.PS1146 =f need a tire paten ; f—. 
z er a slightl otled 
Paralle “ eS et a 7 ee eo 
ow + . No. 1261 
i CHICAGO 5, ILL. Jracn.-..... ...$1. oo 
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iN 


. Classitied 
Oppor 


tunities 
— Save VYyoney 


7 


Classified Ads only 50c per word per insertion, payable in advance. Minimum ad 
10 words. To be included in December issue copy should be in our office by Octo- 
ber 31st. December issue on sale December Ist. Beginning with the January, 1947 


issue the classified rates will be increased to 60c per word as previously announced 


POPULAR SCIENCE 


MONTHLY—351 


FOURTH AVE.—NEW YORK CITY 


10 





1 ADVICE 


HOW to make money 
all or part time 10¢ 
Indiana 

‘KENNESS is a 

n to treatment 

brief pleasant 
new health, happiness 
many. Endorsed b 
| All correspondence conf 

e, descriptive booklet 

te (PT) Nelson. Kee 
Illinois 


at home. Sure profits 
Box 12T, Oak- 


disease 


DRUN 


pportuni 


ute. Dwight 
f dissatisfied Amazing Booklet 
hology for the Masses. Prevents dis- 
P.O. Box 801, Ottawa 
THOUSAND word handwriti: 
te Mr. H. Bennett, 434 W. 12 


eliminate disease } 
spoken wor 
Free detail 


Union 


The sick 
ry need through the 
“Vitascience tells how 
S. Moore, 1313 South 
Indiana 
PERSONAL, educational, unemployment 
vocational problems unsolved Consult 
experienced, ethical counselor. Fee $1, re- 
turnable if dissatisfied. Persor Service, 
3070-A Hull Avenue, New York 67. N. Y 
SLE Fersonality Ana I 
You to Yourself close 
Personal Pr linic 
erwyn, Illinois 
CONFIDENTIAL advice; Domestic 
t Religious, Psychological. N 
ivisors. Only 
Practical Knowledge 
York 25, New York 
2 ADVERTISING 


ADVERTISE: 24 words, 40 
$3.5 List Free. Advert v4 
4515-P Cottage Grove, Chicago 15 
“HOW To Write Advertising 
Dudley Bunn, 126-PS 
Ave.. New York 16 
ADVERTISE 


Mari- 
ationally 
one dollar. Ins 


i ite 
Box 137, New 





Newspapers 
Bureau 


absolutely 
Lexington 


free 


Ww 


ratebook free Chi 
20-PS West Jac 

REACH Millions 

lise Bu 
Et 
newspaper 
tails 
R ert 
24 WORDS 

nell. 73 


for folder 
326 Penn 
INCH display 
World, year 
ice-S, Atlantic 
OFFSET pri 
broadside. - 
ising service. Senc 
22, Gainesville 


advertisement 


$24. Wood's Por 
City, N. J 


t 
2 


20 words twice 25c. Paying cir- 
cular mailing 25c hundred. Swapper's 

Hobby Bulletin, Royal Oak, Mich 

5 AGENTS WANTED 


GOOD Paying Business Silvering mirrors 
plating autoparts. reflectors, bicycles 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished 
FP Booklet. Gunmetal Co., Ave. G, De- 
I}linois 
LICK After-war layoffs: Start 
ness; home, office. Booklet 
“Collection of 127 Tester Plans” 
Co., 220 Grand St.. New York 
FREE Water and our concentrates makes 
flavors, lotions, snmampoos. 72 products 
bottles furnished. Qualco, F-20030 
Detroit 


SPECIAL 





own busi- 
describing 
free. Elite 


FREE! Latest issue Opportunity Magazine 

Salesman's Guide. Inspiring. construc- 
tive. Shows how to earn money selling for 
others or in your own business. Hundreds 
postwar opportunities. Send name and de- 
scribe what you have sold or are selling 
Illustrated copy sent Free Opportunity 
Magazine, 620 N. Michigan, Dept. 18, Chi- 
cago 11, Il 


MAGIC 
Hotter 

Sample 

Chicago 


JUST Out! History of World II, Huge 
volume. Popular price Authentic text 
fficial Photographs. Big profits. Riverside 

Book Co.. Iowa Falls. Ia 

START Your Owr 
Always vour own boss 

$6.000 to $25,000 annual 

year. We supply stocks, equipment on 
credit. 200 home necessities. Selling expe- 
rience unnecsesary to start. Wonderful op- 
portunity to own Pleasant profitable 
business backed by world wide Industry 

Write Rawleigh Co., Dept. K-U-PSC. Free- 

port 


and laundry 
a firecracker 
5007 


soap deal 
Big profits 
Irving Park 


cleaner 
than 
Free [0 


Business on our capital 
Hundreds average 


sales year after 


fits. Over 100 sen 

ised suits $2.00 
$2.00 
nnecessary Free 


1250-FA. Jef 


BIG bargains for big pr 
sational values. Men 
pants 35c, topcoats $1.25 
hoes 20c. Experience 
wholesale catalog. Superi 

Chicago 7 
100 PROFIT on popular 
i Christmas and all- 
rds. Wonderful 12 to 


r se 


overcoats 


ferson 


famous 


OUR Flag famous pict rs 
500,000 sol r Free. Our 
1065. Excelsior 
tmas 
: others 
as and year 
assortments—-30 boxes 35c up 
ards 2'oc up. Extra bonus. Request special 
feature $1.00 Christmas assort on ap- 
proval. Send today for free samples of our 
fast selling 50 for $1.00 $1.00 per- 
s ristmas ards nal sta- 
lines Englan 
blishers Mass 


SELL New 
auto, store 


from home, 
$1.09. Leather 
Dresses 22c. 
Catalog 
Chicago 


used clothing 
Men's suits 
Jackets 49c. Overcoats $1.00 
Ladies’ coats 38c. Other bargains 
Free S & N. 565A Roosevelt 
Christmas Cards. Everyday Cards, 

tures. Books, Novelties. Big profits, 

tin Free. Elfco, 432 North Wells, Chi- 


cago 10 


BIG profits selling used clothing. etc. Of 
erate from home store. Sens@e. 

tional low prices Kadetsky 

& Son, 702 Barber Chi- 

cago 7. Illinois 

BIG 


auto, or 
Catalog free 
Street, Dept. 10 


Profits Taking Magazine Subscr 
Supplies free. Enclose 20c for Post 
etc. William V_ Trowbridg@, 
Avenue, Dayton 5. Ohio 


SCHOOL Seniors—Sell 
ca's most beautiful 
tion Name Cards. 40°; commissior 
selection. Lowest prices. Free 
ample kit. Printcraft, 1425 E 

Scranton 5, Pa 


classmates Amerie 
distinctive Gradu@e 


Elm St, 


GROW bean sprouts for market in das 

room winter and summer. Quick returng, 

Literature free. Mrs. Nickell. Rt. 1. Bam 
456. Bend, Oregon 

AGENTS—Big Line Including Food Prod 

selling premium and bargai® 

Prices. Send card for big ouf 


7 


GOOD-By Corns, Callouses and Wart@, 

M improved corn salve removes 

eness over night, 

if unsa factor Priee 

Exclus territory fay 
distsibutors. Minton, Box 
i . ¥ 


Station, Rochester 10 


= 
Spare 
guarane 
2 hosiery. We deliver and collech 

» profit and 33 cash bonu Hu 
everywhere. Steady repeat bua 
ite sales outfit containing 
everything needed to make money. Kenf&. 
raft, 44 Court St., Dept. .S Brooklyn & 

NY 


experience required 


NO Money or 
or ful writing orders for 


time 


for free 


orders pay 
orders. Build 
Rush 
confidential commissior all 
McGregor Magazine Agency 
int Morris, Il 
lacquered Window 
Sizes Penny Each 
solutely Beautiful. Free Samples 
W. 79th, Chicago 20 
AGENTS—300 
tters 
*tallic 


request I 
mag- 
Dept. 


Sign Letters. 
New Foils. Ab- 
Atlas, 544 


GOLD 


, . > 
profit selling genuine gold 
stores and offices 


Letter Co., 4 N 


STRANGE 
ike wild 
glide 
Kristee 
Extinguisher 
Pire-Killer 

New York 


Dry Window Cleaner 
Replaces messy 

over glass. Sa le nt on 
128, Akron, Ohi 

sells wholesale or 


101 =~Frank 


NOV 
i946 261 


Syracuse, 








SELL Superb Line Pers nted Sts WONDER Silver Plating Liqu EXCELLENT Sideline for printing and ad- 
tionery. High quality iten i ul with cloth or by dipping. Plates wi t vertising salesmen. Decalcomania name 
sales. Attractive sample book ) anks or electricity. New. imprc ‘ plates in smal] quantities. Great demand 
Writewell Stationery. Dept. 11 entrated, double-strength form ilver Also make money app! g initials on au- 
chusetts Ave., Boston plates larger surface with heavier coating tomobiles. Free samples. Ralco. XL-Rox- 
SILVER Plating lL Good carded item for stores. Wonderful bury. Boston 19. Mass 
with a cloth Or Demonstration, Big Profits. Free Details SELLING to housewives Double your 
in Liquid. Which Wonder Products, 1265A Broadway, New sales with inexpensive premiums Postal 
ute deposits a lig York 1, N. ¥ brings interesting details. C. Kinford 
CHRISTMAS CARDS. Fifty magnificent | Wayne, Pa 
Dollar Assortments $25.00. 100 assorted QUICK Profits with individualized belts 
cards $2.50. Postpaid. Catalog tree. Green buckles. cap badges. tie holders. uni- 
port Art Company, 254 12th Street, Brook- forms. Choice of thousand emblems. Sure 
n 15, New York repeat orders. Easy-Selling outf offer 
MEN, Women. Splendid opportunity Write Hook-Fast Compar Dept 14, 
paretime earnings as “Local Agents Roanoke. Va 
No selling, no investment, no equipment | ¢ AIR CONDITIONING 
equired. Limited territory. applications & HEATING 


onsidered as received. Copyrighted — - 
tions 25c, (refunded). Iniormat Dry Chimney No Down Draf Fuel 


amp. Dalton, Box 1764-P, Spokane 7 savings Write To Chimney Umbrella, 
Washingtor 1014 Washington, Hoboken, N 
PLASTONE: Amazing new polishes for 7 AMERIC AN POLIC E 
floor, furniture, autos. Beautifully pack- | Jit JITSt 
ed. Low priced. Whirlwind seller to | DEADLY Judo-Fiercest fighting technique 
es, gas stations, homes. Fast repeater Trick knockouts (200 photographs 
Profits Unconditional Moneyback plus illustrations.) Expert ustructions 
antee. Write for ‘‘free sample offer Three volumes. Complete $ Variety 
Plastone Company, 2207-PS, West | House, Box 46-AK, Wall Station, N.¥.C. 5 


( ago Ave., Chica, 22, Til 
= : —— ~ | LEARN Guerilla Self-Defense. Beats Jiu- 


AGENTS Wanted—Substantial profits su. Circular ree. Crown Books. 
peat order product. Not mere “J Charlotte 12, Mich 
ort establish steady incor — 
lubricant. Limitless field . | 8 ANTIQUES, RELICS, INDIAN 
Company, Box 582, LaCross GOooDs 


iquid 

















SWORDS, rapiers. daggers, pistols, armor; 
catalog Uc Robert Abels 


FREE Sam; 
N. ¥ 


Times Square t ev . you pay 3%—first $350 } illustrated 
SELL Rad. the ne t bait ¢ lor-illustrated book ‘505 Odd Su 861 Lexington Ave 
r Beelfeid . } 1 Ente es’ free! Proven! Work at | 4 PINE perfect Ancient Arrowheads $1.00 

ff Expect something odd! Pa- rfect ns ird arrowheads $1.00 

Cloverfield, Santa Monica : ee Leal 7 ; Galveston 


leale 


OPERATE 
end! 


MONEYMAKING Opportun taking ib- ~ - se 
iptions to al] magazines, Send 2 re- ANTIQUE Pistols, Mu ~ Rifles 
fundable) for complete starting 
McCraine Magazine Service, Tab« lov Arn 
MAKE extra money sell our line of trans- 400 ANTIQUE 
parent Plastic Towel] Bars. Write ! je- Indian relics ntlocks, Swords n 
tai Michele Studios, Allenhurst, N. . als. Cartridges, Coi Fossils, Cat- 
PUBLICITY firm is expanding and : alog with Photogr 4 Paul Hecke, 
representatives in city and country Wenona, Ill 
Part time work in public surveys, et« . ' ’ : rela - 
Good pay. No selling. National Public Re- | AYTIQUE | Firearms. Swords. one hese 
‘ * om _ wa orns lasks le Oc. f ° 
stions Service, Inc., Box 412, Thomasville 8 South 18th St.. Philade . 


Shotguns, Swords at Antique 
Fort Sts N 
5.000 Bs 


Ga 
> V y ar atalo ic, f st 
MONEY MAKING and saving opportunit — “we a ae ae 'M. ~s . N —_ 
sre awaiting you, Write Atlantic, Box — - a - 
B-1302, Detroit 31 4% ASTROLOGY 
Aristocrat Soot. Solvent Good Profit KNOW your talents, send birth date and 
ocrat Chemicals, Grand Rapids 8, $2.00 Andrews, 41 Helen, Plains, Pa 


- 10 AUTHORS SERVICE 
does Twelve Jobs. See Bishop 


neering ad. under Machinery-Tools- I WANT New Writers to cash hundreds of 

es, page 29 checks for $1 to $100. offered each mont 
r “ - | n The easiest way to write for pay. No pre- 
i ee ee pom te vious experience necessary. Send for Free 
+ oo : a. details. No obligation. Saunders M. Cum- 

plete | ine boxed ort : . rtists’ brushes, paints, instruction books | 2P™'™#5. “ote 

Car ao ‘Mow ~ . . —_ svailable. List free. Pioneer, 394BY, Aus- COMPLETE service for writers. Member- 
ee = 2 § , Min: ships available. N.W.C., 1836 Champa, 


- - 2 Co 
ORANGES, most delicious, bursting full Denver_3, Colo : 
with Health giving Juice and Vitamins | 12 AUTOMOBILES 
- t Bb 2 aE RACING Car performance for all cars. In- 
—o - acing Christmas orders for Employees beilt” er “~S. specs | = 
AGENTS—Highly rof » local t . atom Sal r $100 OC buil equipmen ee literature rite 
) selling whatever and customers. Kecemen earn over §iv» | Lee Motorcraft, 1412-B Great Northern 
r n en mmission weekly. Sunset Valley, Oak Bide. Chicago 4. Illinois nits 
Hill 12, Pla : — E : Pita 
J 3 = Racing ift Editio 
EARN money selling photographic en- | 4‘ —- ry ty ~ —— ia ty ~ - 
argements. Details free. Promenade | ,, on temiee., Gadinee Waeeeen. aenen. 
Photos, Sta. D Box 198B, New York 3 chargers, rules. formula, plans, stock con- 
. New York versions, roadster racing. f: Fords. $1.00 
XOLLE Student " - IMMEDIATE Profits! Take orders for new postpaid: $115 CO.D v ns Depart- 
sn er —_~ J a “ ; s 5 mazingly beautiful life-time ls z ment 274, Madisonville, Cincinnati, Ohio 
ostume eweilr t Ma od ati > , " 
} Plaats: Reproductions of _ any P JALTONE TWIN m . for Fords 
| rot or negative. Build a r | and) Mercurv Ins io included 
MONEY Making s P full or part-time business without invest- | g99 Replacement mu s. all automobiles 
formulas, Scher ) I nt. Write for details today. Gotham | prices quoted on request. Designed to elim. 
Co. Box 572, Daytor oducts Co., Box X. Kingsessing Station inate back pressure, giving ncreased gas 
AMAZING Brownlie Dri-Rite 1 Philadelphia 43, Pa mileage and horsepower Has deep mellow 
making big me for agents. S . MAKE amazing profits! Easy. inexpe iv | tones. Three inch chrome tailpipe extension 
tional quick d tration t eter yrocess beautifully gold embosses $3 00 Dualtone Mufflers 6 36C India 
Brown, 195 William St ‘ 7 or reting cards, stationery, et« ri Street. San Diego (1), ¢ 
WONDER Cleaner, new type bu 1 for seven big profit ideas, sample. and | CUSTOMIZE your aut 
Glasglo, sell fast. Tremendou ofit il details, Valvick Specialties | new restyling ideas, i 
Supplies circulars furni ourier, Minr model changes t s 
3829-H De) re ; m leight 21, EARN $2 an hour soliciting subscriptior Speed-wheel, Box 7 
Ohio P, O. Box 371, New Orleans 9 i fornia 
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USE scrap parts and easily build speedy ELECTRIC Motor Heaters! No freeze up, | 19 BOATS, OUTBOARD 
tWo passenger. three wheeled, Motorize v arting Safe sure, New 2.95 MOTORS, ETC. 
scooter-car runabout or two nger i Order Now. C.O.D. accepted 
midget Jeep Complete constructior t ( 29, Glen Ellyn, I[llinois ‘ s cut , to ae b =, ert me 
s t J 1. 2671 Algor = — jue its 7'2—38 feet illustrate 
wk A A eee GARAGES use our Puller for all Gener r t’’ catalog. 10c (coin). ‘‘How 
- Pr Bearings. $35.00. Sati . Build Boats’ book. $1.00. Cleveland 
STREAMLINE Your Automobile Holly t Ww eld Associates Ov t Blueprint Co., Dept. A-77, Cleveland, 
woodized, custom-built, beautiful. Newer, rook Ter race Natick, Mass 1 
inexpensive asy methods. Illustrated TE 5 ghee ‘lw ¢ ll - s 
elite Manus] $1.00, Almauist Engi- | MUFFLER manual. Convert easily to Holly- | MARINE Power—Easily convert any Ford 
neering, (S) 447 64 Street, Brooklyn 20 wood. Laguna. Westwood. duals. etc. In- and Jeep motor (domestic and foreign) 
— - : ~ - cludes construction details ae a- with Osco parts and kits. Complete cata- 
. tnai loton MC 5 , 
CUSTOM Roadster—Streamlined, small, | 8tms. Postpaid $1. Mellotone. Box 723C. | logue 25¢ (coin). Osco Motors Corp.. 2020 
two passenger Automobile! Speedy, | Arcadia, Calif ons _ | East Orleans St., Dept. P, Philadelphia 


Practical! Easily constructed from ineX- | \fECHANICS! Anchor Pin Lock Remover. | 34. Pa 

pe e material—smal] motor. Instruc- Simple Positive Guaranteed to do job : : — — . ~ 

tions, Drawings $1.98. Almquist Engineer- Pe cst Paid. Newfield. Welding & | SAILS for Skates, Ice Boats, Canoes, 

ing. (S) 447 64 Street, Brooklyn 20 Mach. Co.. Newfield. N. ¥ Yachts Canvas for recovering boats, 
~~ ~ - - trailers, autos. Wing dope, cement. Ny 


— Catalog describes racing, historical, 14 AUTO TRAILERS rope, sailcloth. Alan-Clarke, 96 Chamb 
. —— N.Y.C 





o bile, motorcycle books. 25 titles _ 
write Clymer, Dept. B-113, 2125 W. Pico, | BUILD your own Trailer! Save Money! - ; . " rw 
Los Angeles 6. Calif Have every feature you want! Plans for —— ae goo -_ a —~ parr 

> ~hricetmae | House, Sport, Camp and Utility trailers seventy-five dollars ompiete Kit : 
CLYMER Motor Books for c hristmas. | Getaien p ma Re ne 4 one 10c (15c in | 4 parts machined to size and shape 
Power & Speed $2.50 Motor Racing | - : oa . ) ‘ ndy. Box | cluding fastenings only $50.00. C. R. Dill 
ith Mercedes-Benz $2.00 Motor His- | Canade and overseas). Jim Dand - : 
cone America $3.00 Speed - —~ 125-B. Wausau. Wisconsin baugh Co., Portland 11, Oregon 
ry Americs Sr ‘ -_ — 
Obtain it $1.50 Ab Jen d Racing TRAILER Travel Magazine, monthly $1, REBUILT Tachometers 0-5000 or 
Book $1 Fastest on Earth racing year, satisfaction guaranteed. Plant City RPM. 4%, Diameter Face 
Clymer’s Motor Scrapbooks, | 9, Fla specify rotation Zakarian 
2 & 3 each different $1.50 each Box 416, East, San Diego. Calif 
Automobile Book $2.00 Mo-| 15 AVIATION Sanaa — - 
Manual! $2.00 Motorcycles, : e poresns ay NBOARD marine motors. conversi 

> Mar tage Them $1.50 Full Throt. | YZ! Propulsion. Know jet propulsion supplies. Catalog on request. Stokes Ma- 

$3.50 Indianapolis Race History Build your own units for model airplanes rine Supply. Coldwater. Mic higan 
since 1909 $3.50 1946 Indianapolis Book | Get Complete data, drawings, design charts < ae 
$1.00: postpaid. Motorbook catalog Free only + Technical Press, Box W951. PLY ee Boat Kits! Complete materials 
, . . 195 w SOE ; alem, Mass for building “‘Deltacraft."’ ‘Juni 
Clymer, Dept. B-111, 2125 W. Pico, Los — eee 
Angeles 6, Calif JET Propulsion—Easy ways to make ex- | - bat a ae a me 
INDIANAPOLIS 1946 Race History. in- perimental Jet Engine Shells- coin. | today for illustrated folder featur 

iding 80 illustrations, charts, draw- pose ge Rene Rush order, Maupin. TipP | Boat Kits and other marine mate 

World famous car, driver data. High- — &. supplies Carmen-Bronson, Marine De- 

George Robson career $1.00 Com- | PROPELLERS—For any motor. Something | partment, Mount Vernon ’ 

Indianapolis Race Book, History new in 3 Blade airliner type sleds or SKATE 

Speedway race since 1909. 1000 illus- | boats. Illustrated literature. Aircool con- | * A i ~ , 

320 pages. $3.50 postpaid. Clymer, | version diagram 50c, Standard Aerocraft widths. Carbide Lamps Nylon § : 

B-112, 2125 W. Pico, Los Angeles 6, | Ft. Worth, Texas -y SE Dele 

b a rs r 7 oO 
AIRL INE Opportunities — — 

“FASTEST On Earth’’ history book all! e in this rapidly idu KAYAK Blueprints, Deluxe Models—cata- 
world’s straightaway automobile speed try onfidential report j rel leased tells logue 10c. Viking Kanoes, Merrick, N 
records a= 1898 70 illustrations famous what you should know z he airline ‘ meee _ 
racing drivers. cars $2.00 postpaid Cly- industry employment opport ities job — —_ = J wn Ce D. nA 1@e. 
mer, Dept. B-114, 2125 W. Pico, Los An- | classifications, qualifications, plus how and N mn Ey h ; uring Co., Dept. @, 
geles 6, Calif where to apply $1.00. Air Transport Re- | SeWark < 
= 4 search and Advisory Service, Dept. E, Box 9 RU Tri « cES 
gg my now for oe Rush 1044. Kansas City 10 tne trys 20 BODY BU ILDING COURSES 

name ee literature ayne Engineer- - - BAR-BELLS, Dumbbells. Exercise equ 
ing. Greenville 2, Ohio | AERO-SLED Plans, Sed $5.00 open . we ~ — el 

~ eee $4.00 Adastick Engineering, Grand ment. Courses Special offers! Pree b 
BUILD speedy Midget track racer from | Rapids. Mich let. Good Barbell Co., Reading, Pa 
castoff parts! Plans, specifications, con- : rT wr. state? a 
struction ‘information $1.00 Motor Sup- HELICOPTER instructions. Rush name HANDBALANCING quickly | arned Mail 
ply, Box 1682-CS, Toledo, Ohio | Free literature. Wayne Engineering, card for details. Power, 923 W. Vite, 


—_ reenville 2 . Kalamazoo, Michigan 
CONVERT Ford V8 to V4 out mileage the | Creenville 2. Ohio - — 
jeep—use present parts—only cost, new | CUBS, Wacos, Taylorcrafts, Aeroncas. Big | BARBELLS! Catalog! Bur Barbell G@.. 
gaskets. Instructions $1.00. Pat Pardo, Box catalog 25c, lists these and thousands of 319 Orient Way. Lyndhurst, N. J 
183. Salem. Mass other sensational airplane bargains. Som °° BOOKS 


“ ke . , 2 K 
: are “easy to repair’ crackups. National, . »  peangs 
oe ou ad under moterscesters Ses Box 1682-CS. Toledo. Ohio oe PERIODICALS, ETC. 
midget car bargains idget Motors Di- " - ; " Fes 
rectory. Athens, Ohio - SEXTANTS, Celestial; Fairc i EDUCATIONAL Books sold cheaply 
a ——e : : — | Good condition, used, wit! t rented for small fee. Books bone, 
1946 SUPERIGNITIONITER $5.50. Atomic | naj $325. Now $27 Aero trumen Money back grarantee, 4,000 Bargaims. 
7 prety pe. mileage. EG Mfg., 355B | Co.. Municipal Airport, Houston, Tex Catalog Free. (Courses Bought). Lee Mouli- 
- —4 a VETERANS: Flight training under the G1. | *#!". Pisgah. Alabama -. 
13 AUTO SUPPLIES Bill. Private, Commercial and Flight In- | WHAT Every Mason wants We have Mile 
& EQUIPMENT structor Ratings Write for information sonic books for Blue Lodge Chapter, 
= - — _ = = —E ew ag School of Aeronautics drian, Commandery Scottish Rite 4 
AVING Car Trouble? New. Used. guaran- Michigan Se er - Our rituals are used the 
teed auto, truck parts save money MODEL Buzz Bomb En e plans. $2 00 for our free catalog of books and rit 
Transmission specialist. Describe needs: Postpaid Free Circular. Wil ns Model Masons. Odd Fellows. Knights 
immediate reply. Victory, 2930'4 No. West- | oo 873 E. McCreight, Springfield, Ohio bus. ete. Eza A Cook. Publish 
ern, Chicago 18 BLUEPRINTS AND PLAN P.O. Box 796-RMY. Chicago 90 
IT 18 CE NTS ' is 
AUTO parts for all autos and trucks MAGAZINES (back dated)—foreign 
Trans. motors differentials. fenders, car- | HOME Planning Kit. If you plan to buil mestic, arts, Books. bookle~s 
buretors. Also. Body Parts. Security Auto | you need this unique portfolio "x22 tions, pin-ups, etc. Catalog 1)c nd- 
and Truck Parts. 1941 BP Eddy. Chicago 13. | Layout Sheets for floor plans. Scale Purni- _Cicerone’s, 863 First Ave., New York 
1000 MOTORISTS Needed to make gas = i s Lane cape - i Sheet New York 
savir t Upt 83 er tr | uilding uipment Selector idget Plan- - . > 
, 7 ae 4 + to 30 on gion Por trial ner. Dr . ook Check Lis st. Hours of | BIG Profits Taking Subscriptions For All 
est offer write Vacu-matic Carburetor Co., — . wour heme With this lessee. magazines. Agents’ Cc dential Cat alog 
J ting over 2500 periodicals a omplete 


7617-1294. W. State Street, Wauwatosa fun pi 8 e Pr ’ 98 M 
r; leat lic Ww r t 19 foney > 
Wis = oi oe Se — . ing supplies Free. Pines Subs: ription 
Agency, Flushing. N. Y 





Sails, Iceboat Sa 























—_——_—_—— back guarantee. Red Lion Press, Golf, 11 
Cc ARBU RETOR repair kits containing all Illinois ‘= 
building a st rae party fr® compte 400 wits *““BLUEPRINT Reading Made Easy ready **30.000 JOB And Busine a Or 2portunities In 
oe a M- . reference book for reading any type blue- Alaska Bas on t years 
available. Carburetor Service, 600-B La- int. 596 page . r ; > | experience 15 000- os rd cor 
Prairie, Ferndale 20. Mich. _ - = oe oni ~, 98 -— “ report gives latest - 
PATENTED gasoline-saving Va Dept. 116-C.353 4th Ave... New York 10 N Y. Mining. Agriculture, L ri 
percharger using gasoline motors wa tation, Commercial! Fishing, Cons 
same principle now being used ( FREE Toy Plans Descriptive Circular Business Kan pete les 
equipment high priced motors on! e Write Production Er hor nestea ng. n ral r ‘ , 
$7.90 self-addressed stamped envelope br Hall Bidg.. Rockford lin ri . etc . er: e + $ =e G aes 
pamphlet. McDowell Company, 2000 } $1 Re ye he . a in - ot t 
Uni Portls e - wa —— pply turn for refund in 7 days i 
— — rtiand, Or - — LUEPRINTS-Projectile toy- t 10t satisfied. Pacific Industrial Research 
GRILLES for most all cars. Meyers t ots airplanes. blimps c. 313 r Bureau, Dept. 2C. 907 Terminal Sales Bidg., 
Parts, 820 Dryades, New Orleans, La I ° Bronx 57, N. ¥ Portiand 5, Oregon 
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self-instruction educational 
all subjects bought. sold, rent- 
Satisfaction guaranteed 
100-page illus- 
Nelson 


GOOD "Used" 

books on 
ed, exchanged 
Complete information and 
trated bargain catalog Free! Write 


Co., Chicago 5 


100,000 POST-WAR Jobs Abroad."’ South 

America, China, India. Burma, Japan 
Russia, Malaya. How. When and Where to 
Apply. U. 8. participation in world recon- 
struction and trade demands thousands of 
American-trained mechanics, salesmen, 
technicians, engineers, foremen, laborers 
and business representatives—every trade 
needed. Our 15.000-word copyrighted report 

compiled from business, professional and 
government sources—lists over 200 big U. S 
firms with foreign interests. gives job in- 
formation, salary brackets, contract tips 
application letters. passport information, 
climatic conditions. etc.—everything need- 
ed for your immediate application. $1.00 
Return for refund in 7 days if not satisfied 


Pacific Industrial Research Bureau, 907-D | 


Terminal Sales Bidg . Portland 5. Oregon 


BUILD YOUR OWN FORTUNE! The rules 

of fortune building are infallible and 
have been followed by successful men and 
women ever since the days of ancient Baby- 
lon. These rules were not taught to you in 
school, nor taught to you in college. Build- 
ing a fortune is explained fully in the book 
Seven Cures For a an Purse d 
$1.00 for a postpaid copy. Satisfaction 
guaranteed. Bedard Publications, P.O. Box 
637, Detroit 31. Michigan 


BOOKFINDERS! (Scarce, out-of-print un- | 


usual books) Quickly supplied. Send 
wants. Clifton, Box 1377-PS, Beverly Hills. 
Calif 
MAGAZINE Export Sales “Co., 2 2084 First 

Ave.. New York 29. N.Y. Over-issue 
popular American Magazines and Pocket- 
Size Books, Comic, Screens, Fashions Pic- 
torials, Romances, Pulps and many others 
Export Only 


YOU too can read handwriting! Ten “les- 

sons beautifully illustrated, $1.00 
Astonish your friends, make money. Satis- 
faction guaranteed. $1.00 analysis of your 
handwriting free. St. John, Noel, Missouri 


RADIO For The Millions practical 


book. Complete instructions for building | 


phonographs. other sets. 192 
DeLuxe edition. $1.98. 
116-C, 353 4th Ave- 


78 radios 
pages. 648 victures 
Popular Science ot, 
nue, New York 10 


“FIX It Yourself’’—home repair book. How 

to fix appliances, furniture. plumbing, 
etc. 256 pages. 163 pictures, $1.49. Popular 
Science, Dept, 116-C, 353 4th Avenue, New 
York 10,N. ¥ 


ADULT Books ‘2e Five—$1 oo! Pree Book- 
alogues! Hirsch, Spring Valley 3, N.Y 


MAGAZINES — Business -Vocational-Diver- 

sion. Profit by being informed on devel- 
opments, opportunities, etc.. in your line 
Current single copies—choice of 816 publi- 
cations—all] fields. Free price-list. Directory 
of 3342 publications with addresses and 
subscription rates, $1.00. Commercial En- 
graving Publishing Company, 34S North 
Ritter, Indianapolis 1, Indiana 


PRE-DIX-IT $1.50. Author, Nichols, Box 
85. Waltham 54, Mass., or through your 
book store 


WHOLESALE 
Thousands of 
961', N. Jefferson 


OPERATE Magazine subscription agency 
wholesale catalog. complete supplies. 25c 
Cassell Publishers Service, Westfield, N. J 


NATIONAL Geographic Magazine, 1888- 
5 Any issue. Periodica] Service, Box 
Swarthmore, Penna 
Ruthbella intimate confessions 
Sansicchi diary Picturesque 
reprint now only $1.00. Original private 
collector's edition still available. price 
$5 00 Make either of these excitingly beau- 
tiful books your secret treasure! Send dol- 
lar or $5.00 Today and we wil! include con- 
fidential listing of ‘“‘Lonely Hour Books.”’ 
Poets Art Press, Publisher, Box 178, Palis- 
ades Park 15 J 
BOOKS, Save Money. Lastes Best Sellers 
Details (stamp). Box 3253, Terminal 
Annex. Los Angeles 54 


FREE bargain catalogue for 
buyers Kasson, Box 134, 
Sta., New York City, 
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Catalog Directory 10c 
articles. Stafford Sales 
Indianapolis 1, Indiana 


Love 
(famous 


“adult book 
Madison Sq 





ADULT Books. Catalog and Sample. 10c 
Oudeman,. Box 1840, Cleveland 6. Ohio 


ARCHITECTURAL, Fine Art and Handi- 

craft Books. Most complete catalog of 
its kind ever published, listing hundreds 
of interesting and hard-to-get books. Now 
in printing, write for it at once to reserve 
your copy. Price 10 cents. Artcraft, Box 
6827, Baltimore 4, Maryland 


BOOK-Lovers! Our members save on every 

book in print. Plan new and different 
Write for interesting particulars and FREE 
copy of “Books Current.” Center Book 
Club, 243 Market. Newark 2. N. J. 


BOOKS (out-of-print, new, used), quickly 

supplied, many 35c bargains. Catalog 
Mid-West Book Service, 18870 Marx Ave., 
Detroit 3, Michigan 


BOOKS! (Out-of-print, scarce, unusual). 
Quickly supplied. Send wants. Spotlight, 
141 Broadway, New York 


WHOLESALE Catalog, Directory, 10c 
Scarce Merchandise. Latshaw Sales, 
Sunnyside-C, Indianapolis, Ind 


WILL Pay $5.000 for certain old books; 
Histories $300. Poems $2.500. We also 
buy Letters, Autographs, etc.; Cat- 
alog 10c. Ohio Historical Publishing Co., 
PXS 209 W. llth Ave.. Columbus, Ohio 


INSTRUCTIVE Books, trade journals. 

Catalog 10c (refunded) Egan Book- 
house, Box 84, Vanderveer Station, Brook. 
lyn 10, New York 


DULT Book Revealing _ 
“Tilustrated.” 50c, 

York 8 

23 BUIL D IT You RSEL Fr 

IP You Could “Build Pive Room, bath, 
home with two porches for around 

$1,000 using 50% less critica] building ma- 

terials. would you be interested? 

for our Reference Source List. Blanke, 

Woodridge 18, D.C 

*“‘BUILD Cabins’’—book offers complete in- 
structions and plans for building your own 

cabin, lodge, tourist home. or wayside 

stand. 251 Pages, 200 plans and pictures 

$1.98. Popular Science, oe 116-C, 353 

4th Ave.. New York 10. 


A Houseboat is easy to =e and a pi place to 

live. Complete accommodations for six 
Write for free descriptive circular. P. O. 
Box 575. Denton, Texas 


BUILD Concrete Mixer. Power driven 
- Simple, inexpensive. Details free. Horne, 
206 West Wiider, Tampa, Florida 


BUILD Concrete Block Machine. oe 
and hand operated types. 100 blocks per 
hour. Easy, inexpensive. Sel] blocks, build 
home, garage, barn at low cost. Details 
free orne, 206 West Wilder, Tampa, 
Plorida 
BUILD Magnetic Indicator holder, Indi- 
cate on Lathes, Mills, Shapers, Planers 
etc. Without Hametys Lifts 25 Ibs. Mag- 
netized magnet s” round 1's” high, 2 
keepers, plans $2:08 postpaid. Peter An- 
drews. 20 Potomac St 


sex tru 


ths. 
Kogan, 1032-SF, New 





. Rochester 11, N. Y 


BUILD the Famous Norwood Direct Posi- 
tive Camera, No Large booth required 
Plans $1.50. Frank Burcha, Foley, Minne- 


sota 


WIZZ Electric motor: Assembles in a jiffy 

Flashlight cell operates. Parts Complete, 
plus illustrated instructions 35c postpaid 
Also the smaller “‘Mighty Midget’’ 1” 
model, third = 30c. Eltro Company, 
1718, Deer Park, Y 


BOATS, engines, model. real, catalog 
plans, 25c, Marinepress, Groton, Conn 


BUILD concrete block machines, Mixer, 
Portable Sawmill, Woodworking, meta)- 
working, farm machines. Free Catalog 
Nichols Equipment Co., Dept. PS, Purvis, 
Miss 
AIRPLANE sotto gasoline tank, stream- 
lined 10 x 2° 4”. 165 gallon, twenty 
gauge terne yak: steel. Idea] for making 
boats, bob sleds, midget auto, etc. Price 
$10.00 per tank or $7.50 per tank quanti- 
ties of five or more. Genera] Truck Sales, 
Inc., 205 Market South West, Grand Rap- 
ids. Michigan 


BUILD mansized floor model saw 

tilting table. Two complete pians, giant 
blueprint, instructions, only $1.00 Bryco 
Products, 120 Dale Road. Rochester 10, 
N.Y 


Large 





| CONCRETE Block Homes 


| earrings, brooches, sprays 


| start On a very smal) capital 


NOVEL brick incinerator. Simple inexpen- 
sive construction Complete Combustion 
Plans $.25. C. Lightfoot, Richboro, Pa 


BUILD Concrete Block Machine. New 
principle. Inexpensive. Motor vibrator 

or hand tamp. Make standard block per 

minute, Complete easy plans $3.50 Post- 

paid or write. Clyde Lee, Mountain View-1, 
kla 


BUILD for $1.00, Se}! $5.00 up! Colorchord 

Xylophone Kits. 15 Steel Notes and ac- 
cessories. Egerton, 195-29 Jamaica Ave., 
Hollis, N —_ 


COMPLETE Blueprints for 50 cu. ft. Deep- 
freezer—$3.00. Shannon, 22379 Olmstead, 
Dearborn, Mich. 


24 page book- 

let: drawings and instructions how to 
build, $1.00. H. C. Lightfoot Civil Engi- 
neer, Richboro, Penna 


BUILD concrete mixer from oil drum, In- 

expensive. Power or hand. No cogs. No 
gears. Complete, easy plans $2.50 postpaid 
or write. Clyde Lee, Mountain View 1, 
Okla. 





HOME Freezer. Plans and complete in- 
structions for building a permanent fifty 
cubic foot freezer, $1.00. Vogt, 2214 Iro- 
quois Ave.. Flint 4. Mich. 
24 BUSINESS OPPORTU NITIES 
GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles. 
bathroom fixtures, etc.. by late methods 
No tanks or shop required. outfit furnished 
let. Gunmetal Co., Ave. E, De- 
catur, Illinois 





| START Home business making “statuary, 


oods, pottery, garden furni- 
ture, artificial marble flooring. liquid 
marble. Make flexible molds yourself. 
Amazing profits. Folder free. Creative 
Publishers. Box 236-M. Winnetka, Ill. 


$25 WEEKLY working two hours daily _ No 
canvassing. No stenutpeturtas. Lycke. 

Box 2471. Cleveland 12. Oh 

MOLD- -_ Plaster casting. Money- 
makin Business Literature Free. 

Kemilo, "Park Ridge. Tilinois 


MAIL Order Business course shows you 
how to make money. spare or fulltime 


plaques, art « 


| Teaches professional mai! order technique 


-not penny-snatching schemes. Fascinat- 
ing 100-page illustrated Success-Catalog 
Free! Write—Nelson Co., Dept. 4-01, Chi- 


| cago § 


BOOKKEEPERS 
“Dollar-A-Week"’ 


“— Operate Your Own 
Bookkeeping & Tax 


| Service. Full or spare time. Cos free. 


Ellis, Box 203, Cedar Grove. N. 


137 PLANS to make money local, mail or- 
der esteeutess free. Elite Co., 220-A 
Grand St.. 


YOUR own business. Big profits, very small 

capital. National organization teaches, 
helps, supplies everything. Interesting 
service business. Big demands. Everywhere. 
Americlene, 211 N. 7th St.. St. Louis 1, Mo 


LEARN Shell jewelry manufacturing. Com- 

plete, simplified home instruction course, 
beautifully lulustrated, shows 45 styles pins, 
hair ornaments. 
Includes pearlizing. dyeing. golding, glow- 
in-dark methods. No tools needed! Learn- 
earn Within a week. Only $1 postpaid in- 
cluding wholesale prices of all raw ma- 
terials. House of Gifts, Box 4550-AS, Coral 
Gables, Fla 


AT Home—Your own manufacturing busi- 

ness; making popular $1.00 novelties. 
Cost you 3c to 15c. Everything supplied. 
Write So-Lo Works, Dept. L-601. Cincin- 
nati, Ohio 


SPECIALTY Manufacturing. the big money 

business that can be operated anywhere, 
we supply 
dependable formulas and complete instruc- 
tions; get interesting Free booklet, 
**‘Money-making Opportunities in Specialty 
Manufacturing.’"’ Howard Robinson, Ph. G., 
1300-B S. Ohio St.. Sedalia. Mo 


LIQUID Marble—Colorful, glazed! Molded, 
brushed, sprayed! Composition floors, 

Rubberlastic Molds, Plastic Homes. Par- 

ticulars free. Marbelizing Service. Ed- 

wardsville, Illinois 

$565.00 PROFIT from every $15.00 invested. 
Standard Service System, L> Grange 2, 

Indiana, 








AT Last! A genuine Storm-Proof Cigarette 
Cigar and Pipe Lighter that requires no 
fluid of any kind, will not blow out and 
can’t get out of order This Storm-Proof 
Lighter employing the char-coal principle 
sells on sight just by lighting a cigarette. If 
erested, here are complete details 
Storm-Proof Lighters come fully quaran- 
ted and must retail $1.00. Your discount 
40 in dozen lots. 50 3 dozen and ove: 
including territory. Initial 2 sample trial 
order $1.00, deductible from first wholesale 
order. Storm-Proof Lighter Co.. 126 Lex- 
ington Ave.. New York 16, N. Y¥ 
MAKE “DDT"’ Products. My Ten Master 
Formulas shows how. Literature Free 
Howard Robinson, Ph.G., 1302-B So. Ohio 
Sedalia, Mo 
COLORGLAZED Concrete Pottery made 
without molds. New. low patented 
method. Cemetery products. novelties. tiles 
floors, etc. Basement leaksealing. Other 
money-making projects. Booklet, details 
free. Men only. Nationa! Potteries. Fergus 
Palis. Minnesota 
LOOKING 
you have to offer 
under your own name 
your business Rates 
yearly. Established 1926 
fices, 126 Lexington Ave 


cost 


for business? No matter what 
an office in New York 
is bound to increase 
$7.30 and $14.60 
Cooperative Of- 
New York 16 


1946 Gigantic Directory of Opportunities, 
Advertisers Supplies, Sources, Trade In- 
formation. Mail Order Ideas, Products 
Wholesalers. Valuable tips—just published! 
Descriptive literature Pree. Wilkin & Co 
118-CS East Main St., Hillsboro, Ohio 
START Mailorder Bookshop—Everything 
furnished; publisher cooperation. 25c 
brings booklet, exclusive setup. samples 
exciting ideas. General Publications, Os- 
sining 1. New York 
OPERATE profitable home business selling 
merchandise by mail. Past sellers. Large 
profits Powell Service, 5713 Euclid 
Cleveland 3, Ohic 
ENJOY the Profit, Dignity and Security of 
your own personalized business. Very 
smal] investment Lifetime proposition 
Midwest Drug Company. Columbus 15. 
Ohio 
RECAST old batteries into new. Latest 
achievements. Battery Laboratories, Min- 
neapolis 
HAVE your own office! Learn new profit- 
able business in uncrowded field. No sell- 
ing. Many earn up to $5,000-$15,000 yearly 
Write for Free details. No obligation. No 
salesman wil! call. Franklin School, Dept 
203-M, Roanoke 7, Virginia 
REAL $100 weekly 
stamp MacCormack, 
Ohio 
RAISE Giant Chinchilla rabbits 
dous profits from gorgeous fur 
meat. Idea] business. Willow Farm 
Sellersville. Pa 
SIX Mail order Magazines, All 
16 to 72 pages each 
ing infor 
Mo 
BIG Pay jobs in welding. Complete welding 
lessons and reference books. 516 pages 
41 lessons, $2.00 copy. Money-back guaran- 
tee. Hobartweld, Box P-1065. Troy, Ohio 
BIG profits and your own business casting 
latest 1947 Metal Toy Autos, Airplanes 
Ashtrays, Savings Banks, et« Enormoi 
wholesale and chain store demand keeps 
manufacturers bus) Spare f time 
No experience or special | needed. For 
full informafion write ‘tal Cast Prod 
ucts Co., Dept. E, 1696 Bost Road, New 
York 60, N.Y 


AVERAGE 
Yourself 
Positively no selling 
lars Free. American Business Service 
copeck, Penna 
CLOTHESPINS, Clothespins. Guaranteed 
100% hardwood. 10 Gross only $9.30; 50 
gross $43.49 (Prepaid.) Rush « ck. imme- 
diate delivery. Scheall, Box 263, Duluth, 
Minnesota, 


Details 
Maderia, 


opportunity! 
A-1l, 


Tremen- 
delicious 


R 16A 


Different 
y mak- 
ora 12 


$1.00 Hourly Working For 
Interesting -time work 

li Conv he particu- 
Nes- 


New Novelty Large Profits, Dime, 
Martin, P. S., 57 Hart, New Brit- 


FLASH 
Hur 
ain, Cor 
MECHANICALLY Inclined Men—Own and 
operate genera] Appliance Repair Shop 
Complete illustrated course shows you 
10w. Welding. Refrigeration, Motor re- 
pair w to get business, etc.. al] phases 

Free literature. Christy Supply 
Dept 769. 2835 N. Central Ave.. Chicago 
REDUCING 
home. We supply 
National Products 
LIQUID Marble 
soundproof Plastic 
Jast novelties 
our wr 
>—Bing Products 
ton 10, Mass 
BRINGS You Hundreds of moneym: 
propositions plans Ideas 
magazines 
ville 


necticu 


Salons make money. Start at 
automatic equipment 
Portland 2, Oregor 


make in any 
Flooring 
plaques 
business 


color 
Flexible 
statuary 
Catalog 
88-B2C Broad 


lesale supp sources 
ille Publisher Garder 
it with Shellicraft Attractive Jewelry 

Big Profi Illustrated Instructions $1.00 
Werts. 1429-56th Avenue. Oakland 1, Calif 


START profitable 
Details free 
Wilder. Tampa 
MAKE money making movies. 23.000 word 
how book, $2.00. Information, stamp 
World In Color Productions, Box 392X 
Elmira, N.Y 
PROFITS. thousands of scarce items whole- 
sale, new. Box 12B, Oaklandon, Indiana 
TYPEWRITER 
standard typewriters 
Canton, Ohio 
START coin machine route. Buy new ma- 
chines. Immediate delivery. Prices $35.00 
Write for circular. Webb Di 


oncrete block business 
Wm. Horne, 206 West 
Florida 


instructions 


Box 1008 


Repairing 
Webers 


Dept. P60, 6S, Kedzie Ave 
] 


Chicago 12. ll 
LATEX itor making flexible rubber moulds 
Thoroughly tested. No shrinkage. Com 
plete instructions with each order. Stone 
ham Rubber Co., Box 244, Stoneham 80 
Mass 
RUBBER Moulds for casting novelties 
Latex for making Molds. Use thoroughly 
tested and approved products Eastern 
Latex Laboratories, Box 153, Mattapan 26 
Mas 
ASTOUNDING modern 
Brings quick profits 
Maine 


COPPERIZE 
structions 


Box 8087-a 


order plans 
Orono 8 


mail 


Darrah, 


Baby-Shoes. Complete In 
Tested Sales Plan. Metalloids 
Pittsburgh 16, Pa 
FELLOW Workers—Down with Bosses 

Start own business—Be Independent 
Booklet describing 137 Tested Plans, free 
P. Padney, 307 York St.. Jersey City, N. J 
MAIL Order Beginners! How to start. cre 

ate and develop a profitable Mai] Order 
Business of your own with smal] capital! 
Instruction Guide 25 Send for it today 
Kraft. Aurora 6, Mc 
MAIL Order Beginuer Business Develop- 

ment Plan Profitable Mail Sel 
Idea Pointers Along The Mail] 

Noted Mail Sales Specialist 
10,000-word Treatise, shows 
step How on small-capital-st 

From Idea to Mailbag. 25c, postpaid. Sa 
faction guaranteed faupin & Maupi 
Lafayette 3} 
FORTUNES ir 1 an rade secret 

Fractica Au t Reliab! Detai 
Free. St § ingston Ave., Brook 


Moneymake! Agents 
beautiful line of Swis 
I prices 
bridge Statior 


at 4 
King 


hard to ge¢ 
Rule Cc P.O 
New York 63 


Golden 
Dept. 40 
A Big 


n order business can be 
started in 


spare time home 
special equipment needed. We tell y« 
H. S. Smith, 3139 A. So. Mabbett 
Milwaukee 7, Wisconsin 
HEALTH First! New Drugless Method. Dy- 
namic technique; quickly learned. Results 
Unbelievable. Big earnings operating a 
“Health Conditioning Club Metabasic, 
B9128-C, Sta. S., Los Angeles. 


ow 


h 
Ave., 


PROFITABLE Mailing Merchandising Busi- 
ness. Write Riegal, 1111 Harrison, Phila., 

24. Pa 

WHY work for others, when it’s more prof- 
itable working for yourself? Big money 

in mail selling with our planned proposi- 

tion, planned for your success. Details free. 

Richard Ponto, Elkton. So. Dakota 


WHY Job Worry Electroplating. 
Highly Paid uncrowded Interesting 
Business. Gold, Silver, Nickel, Chromium, 
etc. Send Postcard for Free booklet and 
proof. Plater Hyde. Dept. SC P. O. Box 
176. Nationa] City, Calif 
FINANCIAL Security with your own busi- 
1ess. Amazing book shows how. Free De- 
Bourque, 3712 Fifth, Marrero 3, Loul- 


Learn 


tails 
siana 
QUICK Money Repairing Car Batteries.’’ 
At home! Easy to Write, Batteryman, 

i d Junction 1, Colorado 
a profitable Mail Order Business 
home. Large money 
Particulars free. 
Hoffert St Bethle- 


rig I your own 
mak possibilities 
Beir's 37-R North 
hem, Pa 
HOW and Where to obtain capital. Particu- 
la tree Star Service Wapakoneta, 
Ohio aan 
HANDYMEN—Earn money home operating 
Community “*Fix-It"' Shop. Write, Staf- 
ford, 708 Rawlings. Carbondale, Il 
COLOR Concrete with Chemicals. Big 
money making Hollywood style pottery, 
birdbaths., without molds. Wishing-wells, 
stucco-rock, benches. Marbling. cement 
waterpaint. 10c brings sample, literature. 
Pictures Hollywood Cementcraft 8530 
Wonderland. Hollywood 46 California, — “ 
MAKE money in own advertising 
business. Unique service. Fascinating. 
Profitable. E. J. Matteson, Box 580, Han- 


rd 1. California 


MAKE 


good 


Strange plastic Rub-R-Slate—le 
pound, Makes durable. attractive fi@ora, 

walls, mantels. Build for ha.f. Bays Laiore 

Oklahoma City 9 

Mai! Order Seller In Years. Be in 

Own vour own business 


Ridgewood, 


atory 
BEST 
dependent 
tails free. Hadeland, Box 27C 
N. J 
LIQUID Rubber for maki: 
Literature and Sample free 
E. 16th St., Jacksonville 6, Fla 
SYNTHETIC Latex with Neoprene base for 
making flexible molds! Quick Drying! 
Safe! For home, classroom. or indugéry. 
Quart $2.00. Gallon $5.95. Full instructigns. 
Plastercraft Suppiy Company, 1406 East 
43:d Stree Cleveland 3. Ohio 
MAIL Order Business opportu- 
nity; profitable: Wm. F Box 337, 
Cranford, N 
‘YPEWRITER Repairmen urgently need- 
Earn $40 to $50 weekly spare time. 
) learn home study course te 
typewriters. Write for fee 
Houston Typewriter Repair 
Box 5357, Houston 12, Teias. 
while clock repaifing 
to learn home study 
ith ictures and illustratjons 
repair al) kindg of 
iormati free. Houston Clock 
Box 5086B, Houston 12, Teias. 


« flexible molds. 
Chaney, 1130 


splendid 
Liska 


ART a clock shor 


booming. Our eas 


how t 


rYPISTS profitable business a heme. 
Cormpiete copyright information 


B Broadway. Chicago 13, TL 
Molds and Plaster 
hobby! 

Sup- 
Cleve- 


HOW To Make Simple 
Plaqu-s Profitable business or 
structi booklet 25c. Pls 


Yes $100 $1,000 $10,000. 

re can be procured without 

anything, or borrowing. Pay no in- 

No risk whatsoever The U.S 

rhrift Plan tells how. Printed book- 

] $1.00. Brief of Plan 25c. Guaranted 

exactly as represented or money refunded 

United Profit Builders, Dept-7A, 305-West 
8th St.. Los Angeles 14, Calif 


MAKE Plaster Novelties. Special Liquid 
Molding Rubber Free Sample Quart 
$3.00 Gallon $10.50 Free instructions. 
Universal Sales, Box 1076-B. Peoria, LiL 
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WHOLESALE Distrit 
ented screw 

competition 

screws instar 

Pactories, garages 

Diays, advert 

retail stores 

sales 

ble 

Build 


Rem 


BIG Money—Start ling B 
> Fu nstructior 1.00, P.O Box 
pring fic 

Order 
Mail 


Wealt! 


Greatest 


IMMENSE mposs 
s dime Mai! 
eived Amaz nf 
fred Lows. Bates" 
ENJOY the Profi 
ir own Pp 
small it 
Midwes 
Ohi 


Dr 


s SUPER xXI 


prod o 

Johnson Cc 

Plans 
Free 


“ons 


Making Deals 
Schemes. F 
Day 


200 Money Rare f 
mulas Fort 
Prod.. Box 572 


DOLL ARS Da 
De 
Ky 


$5,000 YEARLY possible 
ing by mail, wit! 

Small investment Detai 

Diafas, 109 Mt. Hope Dover 5 


pare time se! 


ex; ert assistance 
George 
Jersey 


free 


New 


Machines rt any make 
Street 


WASHING 
Old jortheast . H 
Wash , 


—Z- colorf 
ith interlockin 
71 


Hughes 


LIQUID Marble 
ters, Make you 
Box 1076-B. Peor 
OPERATE Pr 
a Merchar 
s Johr 
Mass 
MAKE 


1SOFr 


flexible 


: 


PLASTICS Dir 


4. 
MAKE She Jewelry 
strated book 
atalogue. Florida 

ieee Sarasota, Florids 

U MLEMETED Or portunities 
Read He c art a 

Order Business’’. the guide to s« 

ftable Mail Merchar 

hattan House, 126-C 

16 

POPULAR 
286 science 


! 


slip 
Serv- 


Profitable Easy - to - make 
Write. Educational! 
Lombard, Illi 
Repairing. Rebuildin 
Wertz, Pekin 
able Mail Bu 
ties Litera 
Washington 


START - 
cover business 
ice, Box 385-C 


BATTERY 
making plans, L 


ESTABLISH Pr 

home Oppor 
Geele, 3754 N. Pt 
12, Wis 
INVESTIGATE Mail Se 

One Best Thing to Sell, Happily. Hon- 
estly, Profitably? We Know! Get Free Par- 
ticulars, Free Samples. What-To-Do-Shop, 
Box 1082, Tacoma, Wash 


GET into 


Milwaukee 


lling! What's the 


rate 
tells 
4903 


business Ope 
New book 
109 


mail order 

from home! Big profits! 
how! Details free. Holden, Dept 
Rhodes Ave.. N. Hollywood, Cal 


WOULD you pay 3 first $350 made 

Color-illustrated book “*505 Odd. Success- 
ful Enterprises free! Some offer occa- 
siona! “‘day off."' Work home. Expect some- 
thing odd! Pacific 2207'» Cloverfield 
Santa Monica, Cal 


to finan- 
office su 

I tel 
Ww.Nn 


MAKE extra money now. Build 

cial independehce by selling 
plies by mail from your home 
how. Jo Troutwine, 8654 S 
Portland 1. Oregon 


= Shoes Preserved. Complete Instru 
us. Exc! usive a ghts. M Wats 

Be lef mtaine, Oh 
There could be a 
Write Re- 
5296, High- 


DON'T throw it away! 
fortune in your attic or cellar 

search Enterprises. P.O. Box 

landtown, Balto, Md 


BELTS! Make ‘em and make money No 
tools! Sample 50c. Art Leather. 411 Jo- 
Ave.. Rochester 5. N. ¥ 


PLASTIC Homes-Wonderful building Ma- 

terial. Resurface old homes—build new 
ones! Colorful! Beautiful! Particulars free 
Marbleizing Service, Edwardsville, Illinois 
CE RAMIC manufacturing business $100 

investment. $3000 profit tails Free 
Samples $2. Shelton Enterprises, 201 Hal- 
laday, Jersey City, N 


UNPAINTED Wall Plaques Bookends, 
Shelves, Statuettes. Novelties. Beauti- 
| Designs, Easily painted with water col- 

Write. Oman, 642-S Broadway, St. 

Paul 1, Minn 


OPEBATE profitable mail order business. 
Good opportunity. Write. Walter Serv- 
ice, B-4159 East 112th, Cleveland 5, Ohio 
UNIQUE, profitable business! Make 
mous Trucraft ‘practical’ models. No 
ll or equipment needed. Quaker City 
Crafts, 1613 North Carlisle Street, Phila. 
delphia (21), Penna 
BRONZING and Metallizing baby 
Gold, Silver, Copper, Nickel, Bronze, 
Pearl, Ivory and ‘“‘Luminous glow col- 
ors! Big profits! New Field! Details free! 
Write R. O. Morgan, Box 349, Long Beach 
2. Calif 
PREE Bulletin 
order money 
Small capital. E. R 
Los Angeles 14, Calif 


KITCHEN Fats Make Bar or Powdered 
Soap. Quick, Easy Formulas $1.00 Soap- 
maker, 817 13th St Modesto, Calif 


ARE You “Fed up’’ working for a boss 
Own &@ permanent mail order business 
Write: Gordon Crompton, P. O Box 
2567-S. Hollywood 28. Calif 
ADVERTISEMENT writer 
ful experience creating 
order letters, literature. cs 
tigate! Les Finkle Adve 
Spring. Los Angeles 13 
STOCK Shipments America's lowest price 
penny peanut vender write Fielding 
Company, Dept. PS11. Jackson. Michigan 
HOMEWORKERS Make $50.00 
$100.00 weekly. Plasticast Gifts 
Novelties Material. molds. instruc tion: 8 
furnished. Sample pint with mold $2.00. 
PI astic Products, 1416-18 Fletcher, Chi- 
cag 
RUBBER-Latex a 
ized mold makir 
quart $2.25. Gallo “y 
tions. New Era Plast 


seph 


fa- 


shoes! 


Original, exclusive mai] 
-makers. New, different. 
Slater, 707 S. Hill, 


Long 
bowert i] 


success - 


mail- 


pre-vulcan- 
liquid. Pint $1.25 
$5.75 with instruc- 
ics, 1321C, Belmont 


reliable 


Add faster than adding 
Maths Institute. 


AMAZE other: 
machine ree details 
Box 633. Mobile 4. Ala 


SELL By Mail To Negroes 

perous mail order market 
brings eye-opening information 
ard Newark, Ohio 


FIBERGLASS.-Liquid, china 

Plaster object. Sample quart 
lon $3.00. New Era Plastics 
mont, Chicago 


LIQUID Marble; 

ored Glazed 
Plooring. Life-time wear 
ible molds sting 
big money orn 
free. See our large 
Compo-Tex, Box 786 


sour} 


18.000 PATENTS Royalty-Free 
op Engineering’’ ad, under 
page 295 


MEN 
time 

tell you 

Box 359 


METALLIZE baby sh 

making business from 
nized consultant. Get 
outstanding authority 
page 254 


MONEY Made In Spare 

streamlined ‘ Bookkeepi! 
Classes formed by yoursel! 
Educational Book Co, 2907 
Baltimore 14. Md 
20th CENTURY 

Book 144 pages 
order, Homeworkers Plans. $1.00 
or C.O.D. plus postage. Money 
antee. Silver Crest Products 
3040 North Ave., Chicago 47 


OPERATE profitable m 
Write Robert L. Brill 
Lancaster, Pa 


Big, over pros- 
3c stamp 
Ron. Wol- 


any 
Gal- 
Bel- 


glazes 
$1.00, 
1321-C 


snow-white multi-col- 
Unglazed. Composition 
Any color, Fiex- 
Get into the 
ation given 
53, Write 

Mi 


inf 
“ad Page 


ouls 


See Bish- 
Patents 


eart noney in spare 
We will 
McLane 


and Women 
average $100 00 
how. Send 40c to 
Bridgeton, N. J 


James 


this mor 
reco 
from 
Ad 


eS 


Time teaching our 

g In A Month 
Details free 

Berwicki Ave., 


unities 
Mail- 
postpaid 
back guar- 
Dept. 3A, 


Business 
of For 


Opport 


il or business 
647 Frederick 
St 


OPERATE your own mail order 
We will help you. Detail Pree 
S. Beach, 79 Essex St.. Springfield 


BOOKKEEPERS: General ledger and tax 
report experience. Operate permanent, 

profitable accounting service for 
smaller business. Part or ful] time 

plified method. Wr now! L. A 

1402 W. 25th St., Cleveland 13, Ohio 


business 
George 
Mass 


MAKE your own flexible molds. Illustrat- 
ed simple mold making instructions 50c. 
Advanced $1.00. Sample pint liquid rubber 
$1.50. Apex Plastic Product 1915 Lunt, 
Chicago 
AIRCU RE-Mold making liquid 
Diz 


2.95 Gallon $9.00 i ions 
3873E California Diegc 


Quart 

ubber- 
cost, Cali- 
fornia 


MAIL Order Opport 
$1.00 Free litera 
Glendale, Milwaukee 


HOME Manufacturi i Invest- 
ment smal) Very profit Inve 
gate! Akra, 16-DA, Shorew ll, Wis- 

consin 

MAKE Them 1d Keep All the 
profits. $1.00 st 5 profits 
you lars and 

proots Sabina, 


19 sound plans 
ther, DA-1615 


od 


interests 

sample 

Oni 

of 137 

money- 
Hevdt 
Dept 


NOW ready 
successful 
makers! Send 
827E. 233 St 

A-1146 


BUILDING I 
save money 
200 Burrell Building 


SPECIALIZED Mail Bu 
Monthly. Copyrighted Inst tions 
Will Boyd, 331 Fourth Pittsburgh 22, Pa 


BUILD Miracle Homes. Yours. Others. 
Chamberlain, Fitzsimons Building itts- 
burgh 22. Pa 


DIRECT Money -Raising 

New profitable professior Cc yrighted 
details. county franchise and starting sup- 
plies postpaid $1.00 (Value $5.00). Direc- 
tor Snyder, 110 Crestmont, Reading, Pa 


rned $1400 
$1.00 


Campaigns 





To Income, Contact. Mib 
331 Fourth, Pittsburgh 22 


INVITATION 
Associates 
Pa 


OWN A mail-order paper products busi- 

ness. Sell envelopes, tags, bags. boxes by 
mail, wholesale, Tremendous demand 
Steady profits. No capita] necessary. Write 
Omaha Envelope Service, Dept. 172, 4721 
California, Omaha 3, Nebr 


$3000 A Year. New Home Novelty sells on 
sight 25c. Coin brings sample and in- 

formation. Doherty Products, 509 Fifth 

Ave... N.Y.C 

LOOKING For New Opportunities? Mail 
order and others? Get “‘The Practical 

Idea Write: Veteran, Charleston 19, 

Illinois 


OPERATE Profitable Mail order business 

Splendid Opportunity. Por details write | 
Roy McKinzie, 6320 Southern St., Detroit | 
10, Michigan 


IMMENSE Wealth! Perhaps a Million 

Dollars! Impossible to lose, even a dime 
Greatest Mail Order plan ever conceived. 
Amazing information 25c. A] E, Siddall, 
R.R. 1, Atascadero, Calif 


SELL spicy cartoon books. 
Samples $1.00. Haynes, 

Bidg.. Dayton. Ohio 

25 BUSINESS SERVICE 

GOOD ‘‘Used"’ self-instruction educational 
books on all subjects bought. sold. rent- 

ed, exchanged. Satisfaction guaranteed 

Complete information and 100-page illus- 

trated bargain catalog Free! Write—Nelson 

Co., Chicago 5 

COMMERCIAL & Personal-Information- 
Contacts-Investigations. Write. World 

Research Service, 4239 Third Avenue, New 

York, New York 


WE will represent you anywhere in the 

United States. Business or Persona! as- 
signment $1.00 per hr. Affiliated Public 
Service, Houghton, Mich. (Associates Ac- 
cepted) 


TO Whom It May Concern: We will repre- 

sent you in all principal cities of the 
world. Persona! or business assignments $1 
per hour. James W. Farley. Citizens Bidg.. 
Cleveland 14, Ohio. Note: Would appreciate 
hearing from someone who wishes to enter 
this business in your city. Will send you 
assignments immediately. References e€x- 
changed. State qualifications 


BALTIMORE Maryland Mail Address 
Branch office, etc. Single letter forward- 
10c. Box 765, Baltimore 3, Maryland 


EFFORTLESS Recorder 

tive names alphabetical 
brings Demonstrator. Alfadata. 
lor. Washington, D 


HOLLYWOOD Mailaddress? It Pays! 
Scheun’s Service since 1923, 5642 Holly- 
wood, Hollywood, Calif 


DELUXE Photo Finishing. Roll Films de- 
veloped with double size prints. 8 expo- 

sures 30c, 12—45c. Herbert Kensey, 211 W. 

145th, New York 30 

HUNDREDS of items at wholesale prices. 


What do you need. Gateway Supply Co., 
4846 Milwaukee, Chicago 


DISPLAY 45 words 20,000 
$3.00; Classified 4c word 


“3x 454"". 10 
304 Mayfair 





Makes consecu- 
inimitable. 50c 
1361 Tay- 


circulation 
Mailorder 


World sample 10c_ Vickers, Chapmanville, | 
W. Va. | 





26 CAMERAS, 
PHOTO SUPPLIES 


HAVE you & camera. Improve your hobby 

of photography and learn how to make 
better pictures. Write today for our latest 
book catalog and sample copy of American 
Photography, containing articles and pic- 
tures by the world's foremost writers and 
photographers. Camera House, 603. 353 
Newbury St.. Boston 15, Mass 


PHOTOGRAPHY for pleasure or profit 
Learn at home. Practical basic training 
Long established school. Write for booklet 
American School of Photography, 1315 
Michigan. Dept. 1742. Chicago 5 


CASH! Spot cash for cameras, lenses. bin- 

oculars, movie and still equipment. Send 
full description for prompt cash offer. Ove 
36 years of dependability. Bass Camera 
Co., Dept. SP, 179 W. Madison St.. Chi- 
cago 2. 


USED Camera Directory, Box 1031-K, Can- 

on, Onio—lists hundreds of War-Bar- 
gain Used Cameras—35mm, Speed Graph- 
ics, Kodaks, Rolleiflex—many others. Send 
25c for latest issue 


BASS Says: Trade Cameras? For 36 years 
Finest equipment available. Always Satis- 
faction Guaranteed Or Your Money Back! 
Bass buy ‘em, trades ‘em. Bass Camera Co 
Dept. SP, 179 W. Madion St., Chicago 2 


SURPLUS bargains, Scarce Cameras. Na- 
tionwide Directory 25c. Seymour, 101-H 
Sherman Avenue, New York 34 


ART Studies of Hollywood's most beautiful 

models! 200 masterpieces of the female 
figure! For adults only. Available as: Slides 
for projector or viewer, and fine grain 
Negatives for enlargements of any size 
Prices: 2” 2” Color Slides 10 for $4.00 
2” x 2” B & W Slides 10 for $1.50. 35mm 
Negatives 10 for $1.00, 100 for $8.00. All 
different! Colorcraft, 1302-A, Broadway, 
Burbank, Calif 


127 FILMS. Fast Pan 
Other Sizes. ‘‘Cameramen”’ 
Ave.. New York 19 


NEW and used 16mm sound projectors 

DeVry Ampro Bell-Howell Victor Holmes 
available. Gallagher Film Service, Green 
Bay. Wisconsin 


PHOTO FINISHERS. $20 per 

cash paid for empty #127 spools. Cash 
will be sent promptly or you may ship 
Cc D. if you prefer. No other sizes de- 
sired at present. Howard West, 3 W. 42nd 
St.. New York 18, N 


CAMERAS—movie projector's 
-free catalog. Cavalier Camera, 
Center, Pittsburgh 19, Pa 


SEPIA Toner for brown-toning photo- 

graphs. One bottle concentrate tones 
hundreds of prints. Easy to use. Excelient 
results. 8-oz, bottle $1.00 postpaid. Ran- 
dolph Company, Box 6223, Houston, Texas 


274A CANDY MAKING 


MEN—Women—‘‘Everybody Likes Candy’’ 

Learn to manufacture professionally at 
home. (Our 36th Year). Ragsdale Candies, 
East Orange. N. J 


30 CARTOONING, 
SIGN PAINTING, 
DRAWING AIDS 


CARTOON Courses—22 Easy Lessons, 200 
figure sketches. 25c coin postpaid. Snack- 
Pack Co., 32 E. Georgia, Indianapolis 4 


MAKE Signs, letters, stencils, 9 complete 

alphabet pattern sets, 3 complete numer- 
al pattern sets and catalog $1.00. Sign 
Letter Distributors, P.O. Box 101, Mine- 
ola, N 


“HOW To Make Money With Simple Car- 

toons A book everyone who likes to 
draw should have. It is Free; no obliga- 
tion. Simply address Cartoonists Ex- 
change, Dept 14411-C, Pleasant Hill, 
Ohio 


LEARN showcard writing at home in spare 

time. Fascinating, Lifetime business of 
your own. No specia) skil] needed. Free in- 
formation. Sherwood Publishing Co., Irv- 
ington 32,N. J 


EARN Money evenings. copying and du- 
Plicating comic cartoons for advertisers 
Adservice, Argyle (2-B). Wisconsin 


31 LESSON Art Course. Cartooning and 

Drawing with over 600 illustrations 
$1.00 Compirte. Dorba Service, D-PSM, 
Cashton, Wisconsin 


31 CHALK TALK STUNTS 


CHALK Talks, Laugh Producing Program, 
$1.00. Illustrated Catalog 10c. Cartoonist 

Balda, Oshkosh, Wisconsin 

33 CHEMICALS 

AND APPARATUS 

LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 136 Lib- 

erty St.. New York City 6 


THE House of Winn. home of supplies for 

amateur chemists. See Winn's New Idea 
chemical kits and apparatus outfits for 
home experimenting md 10c for retail 
catalog. Established 1931. John H Winn 
Te od 124 W. 23rd St.. New York 
ll es 


Surplus $3.49 Dozen 
542z, Fifth 


thousand 


enlarger's 
1822 

















STUDENTS’ Laboratory Supplies. Send 5c 
for Catalog. Mel-Glo Chemical Co., 258 
Pourth Avenue.. Brooklyn, N. Y¥ 


LABORATORY Supplies. Chemicals and 
Apparatus all descriptions. 36 Page Book 

10c. Standard Science Supply Co., 1232 N. 

Paulina St.. Chicago 22, Illinois 


CHEMICALS and apparatus for industrial, 

analytical and private laboratories. 
Complete supply service for correspondence 
schoo] students. Send 3c for catalog. Dept. 
M-26, Biological Supply Co., 1176 Mt. Hope 
Ave., Rochester 7, N. Y 


CHEMICALS, ounce quantities apparatus, 
catalog 5c Fleischer's Laboratories, 
Everett 49, Mass 


CHEMISTS—Chemica! questions answered 
Formulas, Analyses, Minerals, Platoz, 26 
Erwin Place, New Britain. Conn 


HANDBOOK for Chemica] Experimenters. 

Hundreds of experiments; illustrated: 
50c. Experiment Booklet, 15c. Supply 
Catalog, 5c. Reading Scientific Co., Read- 
ing. Pa 


FREE Catalog: Chemistry, Minerology, 
Biology. Special: 50x Microscope with 
slides and manual, $2.00. Tracey Labora. 


tories, Evanston, Illinois 


CARBON Dioxide Cylinders Again Avail- 
able. For use in Fizz-Water bottles, in- 
flating life-rafts and life-belts, experi- 
mentation. Box of six for 50c, postpaid. 
64-page Handbook of Chemical Informa- 
tion—Contains tables. charts, 5-place log- 
arithms, etc. Postpaid-—-50c_ Chemical Set 
for beginners—-$2.00 postpaid Pinger- 
print Kit, includes roller, inking glass, 
finger-print ink finger-print cards, 
brush, two containers of finger-print pow- 
der, magnifying glass and instructions— 
only $1.50. postpaid. Send money orders 
to Amaco Laboratories, Box 3246 A, Ama- 
rillo, Texas 
36 COIN COLLECTING 
100 Diff. Foreign Coins $5.00 2 Small or 1 
Large Genuine Roman Coins 2000 years 
old 1.00 Lists approvals. De]Monte 40 W. 
18. N. ¥. 11 
FOREIGN 
Royal Coin 





Coins—25 Different $1 00, 


40 Province, Boston 


FREE! Foreign coin. banknote and Coin 

Collectors’ Illustrated Ca.alog to ap- 
proval service applicants. Send 3c postage, 
Tatham Coin Co.. Springfield-D50, Mass. 


10 INDIAN Head cents. different dates also 
price list, 50c. Schultz, 105334 Richwood, 
Cincinnati, Ohio 


WORLD Coins list free Harry Elshols, 
Box 9014, Pittsburgh 24. Penna 


WILL Pay $10.00 each for certain Lincolg 

Pennies! Indianheads $5000; Dimes 
$1,000.00 Catalogue 10c Federal Coin Ex« 
change. 12-PS. Columbus, Ohio 


THIRTY Different Selected Coins $1.00, 
Oddehon, Box 482, St. Louis, Mo 


50.000 COINS. Medals. paper money, Colo« 

nial. Confederate. Philippines. Illustrated 
lists free. Nagy 8-P South 18th. Philadel« 
phia 3, Penna 


WE purchase Indianhead pennies. Come 
plete all coin catalogue 10c_ Tom Paire 
view, 275 Broadway. New York 


EXCEPTIONALLY Fine. clear. U. & 
cents, nickels for sale. Victor Tronson, 
Champlin, Minn 


38% CONSULTING ENGINEERS 
ELECTRICA!., engineers: designing 


sonable Mitchel] Engineering 
Evans, Chicago 37 


42 DETECTIVES 


DETECTIVES—Work home—Travel. Expe- 
rience unnecessary rite Wagoner 
P-125 West 86th. N. Y.. N 


DETECTIVE Training, Phillips Secret 
Service, 1917-C North Kenneth, Chicago 
39. Illinois 


BE A Detective—Send for price-list of 
self-instructional courses at reduced 

prices. Perkins Publications, 300-C Bran- 

deis Theatre Bidg., Omaha, Nebraska 


INVESTIGATION pays big. Study under 
former Federal Agent. American School 
of Investigation, Greenville 2, Ohio 
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43 DOGS, BIRDS, PETS, 
RABBITS 
Nee - Seinen ions White Giar 
Rabbit nt''t 
hi $1.00 
$1 00 Automati 
three $2.50 Catalog finest 
bits free! Grinsteads, Dept. 16-D 
le 
SPORTSMEN 200 
Straight cooner Combi 
Rabb and Fox Hounds 
Free. Ramsey Creek Ker 
I 


Ped greed Rat 


Wards 


a 
Re asonable 


BERNARD 


RAISE Guinea Pigs. Make mor 
Big demand. Booklet free 
Parm, Hapeville, Gec 


king 


$2500 EARLY rai 
narket ir « 
4 Wilson's 


tout 
itpu 


ee 1065 Shr 

Mir 

MONEY Raising Rabbi 
Folder 10c_ Closes Rabbit 

RAISE Bir J 
Pinches 

spare 

Catalog 


able 


18s Michigan St 
| } Successors 
BE AUTIFUL isef I 
Schultetus, New Libert 
RAISE 
pay $25.00 to $50.00 e 


grade Ask Breede 


Diamond 
ated book 


ad $1.00 


a automatic Hut ar 
s Rabbitry 7 Mil Ave 





INSTRUMENTS 


Free catalog 
North Wells 


45 DRAFTING 
SAVE « drafting materials 
Draft: smen's Supply C« 32 
Chicago 6 
DRAFT TING ten 


mec al. Send 


plates 
tr ated 
s oO 
BLUE 
Ipp 
5802 





DRAWING & 
ART SUPPLIES 


Free de 


MEC HANICAI raw 
teed Dixie Draftir 
O. Drawer 748. D 
EDUCATIONAI 
AND INSTRUCTION 





POPULAR 
288 SCIENCE 


Rabbits. Market guaranteed. We 


School gives thoroug 
aining for one of industry's best 

_ Experi enced instructors. Indi vidt ia) 

Nonpr institution. Qualified 

1 Bil rite for literature and 

Ho bart Brothers Co., Box P-1067 


MODERN Welding 


aster hypnotism course plus year s 
in psychology $2.00 Mohr 

75 Kneeland, Boston, Mass 
drugiess therapy. Free 
of Drugiess Therapy 


improve 


iscul 


adwel 


istiz Texas 
POR an extreme 
ness, operate a ¢ 
Bureau Easily 
Associates, Sy New York 
RADIO Annou ne A new book 
stru jesig i teach beg 
yfessions ( t 


) ma ‘ 
$2.00 postpaid 
5855 Hollywood 
BOOKKEEPING  Self-Taug 
irse $1.00. Details Fr 
Bookkeeping Service, 4600 Elki 
Nashville 9. Tenr 
LOCKSMITH Course. Lock-picking 
fitting. etc. $1.00 prepaid. Miller's 
p. Canadiar Texas 
MASTER Rus ar Home in 100 Hours 
$1.50 Eugene Ler- 
208 Steet. New York 


Key 


Ss} 


APTITUDE Testing $1.00. Complete J.H.F 
Béx 112, Sta. P., Brooklyn 12, N. ¥ 
MEDICAL Hypnot iggestion Les- 
sons in Hy n ar Su ve Ther- 
apeutic ost ps 30x Kir k Sales. Box 84, 
We 
Missing Person's and 
t. A great spare time 
Information and 
hundreds of 
Missing Per- 
r Magazine, 
; ¥ 


SUPER Memor 


ed. Sims 


LE ARN Ad 
e New stream 
textbooks 


i ree 
1dWa New 

IONAL Mag yy 
» 4800 


49 ELECTRICAL SUPPLIES 
& EQUIPMENT 
ELECTRIC Pencil: Writes-Engraves all 
Metals. $1.00 postpaid Beyer Mfg 


4515-C Coitage Grove. Chicago 15 
locks 


Jeanette 
New York 11 


heaters 
Electric 


N. ¥ 


RADIOS 
stoves 


159 West 
ELECTRIC fan emblies 
»>man t 


toaster irons 


Make 
erson 


fleld 


$2.00 doren 
South Main 


Bl) EMPLOYMENT SERVICE 


Fort Ww rt 





STOP Looking for a job. Good paying b 

available in Florida. Here is somethi 
you can put your hands on. Send for fre 
booklet Florida opportunities Plorid 
Businessmen’s Service, Box 767-A, Pana 
ma City. Florida 
INTERESTED Fo 

ands jobs th 
addresses over 

ld 


jladewater 


ENGINES, 


Texas 





MOTORS, ETC. 

WINDING Data, listing 225 motors 
and three phase. $1.00 

7631 Kansas City 3. Mo 


Own’ gas drive arc welde 
easily with Hobart Generator. Save $30 
to $500. and need only add used auto en 
ine and chassis to build portable gas 
rive welder that goes everywhere after 
profitable construction and repair jobs 
Write for free instruction book. further de 
tails. Hobart Brothers Co., Box P-1066 
Troy. Ohio 


150 _ AMPERE 

‘ 0. Extra 
Other 

Company. 1885 


MOTOR Winding t 
out or partly sh 
three-phase motor i 
pairmen. Send for bull 
tries. Quincy, [lin 


single 
Motor Data, Box 


“BUILD Your 


weldin 

lengt! 

Butler plectric 
Chicago 47 


generator for 
flexible cable, 8 ft 
bar 4 
Milwa ukee 


icates burned 
ils in single or 
‘nsable for re- 


Motor Indus- 


este 





52 FARMSs, 
OTHER REAL ESTATE 
GOOD Farms 

Mont 


a A‘ 


A Six Room House $2800 

for yot 10ve i ] 
Send card to Technical Press 
Salem, Mass for free partic 


STROU S Blue Farm Cats 
132 pages 
Realt 
N Y. 7 S&S 
Chicago ll. 453 Se Sprir 
ngeles 13. Calif 
FLORIDA and Alabama 40 acre 
aown Je lKer 2219 re nan 


40. Pen 





Several 10 acre tracts in high 
fine for fruit and vegetables 
50 miles from coast and St. Peters- 
Priced only $245.00. $10.00 down 
month For further information 
G B Potterfield 


W.Va 


FLORIDA 


dry section 


acres 
Minn 


MINNESOTA Lake, River lots 

Terms. Box 404-C, Minneapolis 1 
HOMESITES—-$450 Convenient payments 
On Mor 
Shores. Wonderful fishing 
Fertile soil, soft water 
community 
6560-Z 
28, Calif 


E. Frank 


California's finest Garden Spot 
Ys scenic 
boating 

limate, congenial 

I L rature. Richard Otto 
Hollywood Bivd.. Holl 


OZARK farms 
Mountai 


ywood 
Large list free 


*w. Mo 
Stock Ranches. Free stock 


climate in_he alth ful 
> Dé Ozarks Free terature 
Write arn Ozone, Ark 
55 FIELD GLASSES, 
TELESCOPES, ETC. 
BUILD Your Own Reflecting Telescope 


Copy of Instruct ions 10c, Catalog Free. 
yfloor, Katonah Y 





250 power mi- 
in binocu 


60 POWER telescope, $2.95 
croscope. $2.45. Also bargains 
lars and surplus lenses. Send 
 Brownscope Co., 24 W 
York 


TELESCOPES 36 inch 3 section 17 power 

precision ground and polished lenses in- 
cluding carrying case $2.50 postpaid. Mi 
croscope 50 power complete with specimen 
slides $2.98 postpaid. Dept. PS. Criterion 
Co.. 438 Asylum St.. Hartford. Conn 


REFLECTING Telescope. complete 3'»2 

diameter. equatorially mounted View 
planets, stars, $19.75. Write Skyscope Co 
475-5th Ave., New York 


ASTRONOMICAL 
Cameras, Binoculars 
sold, repaired: Lists 10c 
ment wanted. Rasmussen 
Market. Amsterdam, N. Y 


Microscopes 
= aght 


telescopes 
Books: 
Speci 


and 4 ce 41 


Pull Power. Perfect Lenses 
making: 300 X 


CLEAR vision 

and instructions for 
astronomical] telescope 400X Compound 
microscope; 200 X telephoto camera_ $2.00 
each preject. 3 for $5.00. Carl Jamer 
Manorville 2. N.Y 





56 FRUITS AND FOODS 

ORANGES, grapefruit direct from grower 
$2.95 Bushel F Garlists, Seffner 

Florida 

57 FOR THE 

REPLACEMENTS Stoves 
Grates. Firepots. Linings 

Magprodox, Royal Oak, Mich 





HOME 


Purnaces 
Craxmend 





58 FOR INVENTORS 


INVENTORS: Avoid unnecessary expense 

Write for free booklet explaining how our 
Consulting and Advisory Service can assist 
you in deriving greatest profit from invent- 
ing. Institute of American Inventors, Dept 
30-A. 1926 Eye St N.W Washington 6 
D.C 

INVENTOR'S Guide 

mechanical me ve 
about 
Ledermann 


patenting. sellir i 

154 Nas sau S New York 

CASH for pract jeas and inventions 
Mr. Ball, BB- 441. 'Pleasar t. Chicago 


DRAWINGS of your ideas—Inventions, by 
college draftsmen. drawings approved by 
ent Attorneys. Chrisman, College, Box 

375. Manhattan. Kansas 


THE Invent or who believes he has a new 
and useft i inver tion, and needs advice 
should consul yetent registered pat- 
ligation, write for 
how to secure Patents 
mar Randolph & Beavers 
Register P 340-E C 
lumbian Bldg 
INVENTORS 
able t 
patent 
ties in te 
planatory 
ences. free 


your 


Reporter 
Chicago 


_ NEED 


INVENTORS. Have patent Protection first 
Remember, the details of your invention 
do not have to be 100°. perfect before you 
can obtain patent. First step is to have us 
conduct search of prior U.S. Patents and 
render a report as to its patentability. Send 
at once for further particulars and ‘‘In- 
vention Record’ form. Request does not 
obligate you. McMorrow, Berman & David- 
son. Registered Patent Attorneys, 143-P 
Atlantic Bidg.. Washington 4. D. C 


INVENTORS: Learn how to protect your 
invention. The patent laws were enacted 
for the benefit of the inventor to give him 
protection for the feaiures of his inven- 
tion which are patentable The United 
States Patent Office advises the inventor 
to engage a competen registered patent 
attorney to represent him. We offer the 
inventor experienced conscientious coun- 
sel and prompt. confidential service. A 
specially prepared booklet containing de- 
tailed information conce ng patent pro- 
tection and procedure with *‘Record of In- 
vention form will be forwarded to 
upon request—without obligation Clar- 
ence A. O’Brien & Harvey Jacobson Reg- 
istered Patent Attorneys 2A-L Adams 
Building, Washington, D. C 
INVENTIONS 
els. Special 


New Products, Ideas. Mod- 
Machines. Tools are our 
business. Write Model Crafters Inc., Box 
612, Hamilton, Ohio 
INVENTORS—A Patent is a Valuable 
Right. Detailed information and the 
steps to be taken to obtain Patent Pro- 
tection will be sent to you pon request 
Victor J. Evans & Co 142-M, Merlin 
Building. Washington 6. D. C 


INVENTIONS and patents handled for 

sale. I handle only a few good inventions 
at a time. 36 years experience. H. Green, 
3159 Roosevelt Road. Chicago 


PATENTED, unpatented 
moted. M. Joyce Humphries 
title hiladelphia 10, Pa 
INVENTORS. have your patent personally 
presented to the manufacturer, P. O. Box 
1141, Akron 9, Ohio 
INVENTIONS developed from idea stage 
Circular Pree. Aye & Dee Technical 
Corp., 743 Carroll St.. Brooklyn, N. Y 
INVENTORS--Market stud Developing: 
Manufacturing; Models. J.-M, Burling- 
ton, Kentucky 
MODELS Mechanical, Electrical, Archi- 
tectural: built to specification for pat- 
ent and development studies. Your biue- 
print, sketch or letter given immediate at- 
tention. Scale Models Inc., 104 Penn 
Street, Brooklyn. N. Y 


INVENTORS Models: Let us make yours 
Blueprints unnecessary We work from 

pencil sketch or patent drawing. Inven- 

tors = Service, 33 Sailly Ave., Platts- 

burg. N 

59 Sia LAS, PLANS, ETC. 


137 MONEY-making plans, also formulas 
for salable products. Descriptive booklet 
free. Elite Co., 220-A Grand St.. N 


FORMULAS—All kinds. Latest 
makers; literature Free. Kemi-Kal, 

Ridge. Il) 

10.000 FORMULAS and Trade secrets. Free 
literature. Stillmans, 555 Kingston Ave 

Brooklyn 3, N.Y 


MAKE—Beer-Wine or Champagne tested 
formulas $1.00 each. Hendrix Press, Box 
1911, Wilmington, Delaware 


inventions pro- 
1424 Land- 





money- 
Park 


Analyses 
Company 


Formulas 
Scientific 


Chemists 
Ideas. Consulting 
Swarthmore, Pa 


FORMULAS~-Latest Best. Ana 

formula catalog and chemica 
Sheet 10c. Refunded first order 
Engineering Building. Chicag 


lysis. Giant 


NEW formulas, analysis, research, write 
Dr. J. C. Hertstein, 330 Charles Ave 
Grand Rapids 6. Mich 


WIN at poker! Play scientific poker—don't 

gamble. Percentage flaws exposed: fine 
points. $1. Patrick Williams. P. O. Box 
4620, Pittsburgh 6, Penns a 


formulas for any manu- 
product or process 


Technics, 868 Eddy 


GUARANTEED 
facturing cher 
Free catalog 5s r 
Rd., Cleveland, Ohic 





62 FUR FARMING 


RAISE 

Great 
gorgeous furs 
space. Pleasaut 
largest breeder. 
Sellersville, Pa 


63 


profitable giant Chinchilla rabbits 
scarcity means large profits for 
and delicious meat. Little 
occupation. Contact world's 
Willow Farm, R16-B, 





GAMES, 
ENTERTAINMENT 
SLOT Machines and games for 

business $5.00 up. Write—Lydiard 
ill, Connecticut 
XMAS Toy Rhyme Shoe,”’ un- 
breakable, attractive toy, puzzle, and 
game for children, ages 2 to 5. $3.25 post- 
paid Alida Toy Co Box 491, Penn's 
Grove, New Jersey 
36 PROFESSIONAL Checker Traps. Ex- 
Pert instructive diagrams. Positive wi 
ning positions. $1.00 Frank Stevens, 629 
Puller, St. Paul 4, Minn 


FIREWORKS! 


home or 
Rocky 


Nursery 


Football! rallies, Holiday 

Celebrations, Colored flares, Luminous 
smoke bombs, Giant sparklers and foun- 
tains. Many others. Safe, easy to make 
Complete illustrated instructions 25¢ coin 
Presto Products, Pyrotechnics Division, 
407-409 Springdale Avenue, East Orange, 
N. J 


64-A GENEALOGY 


rRACE Your family history with ‘‘Guidex"’! 
Literature free. Family Guidex, P.O. Box 
829-P, Annapolis, Maryland 


66 HANDWRITING 
ANALYSIS 


ANALYZE handwriting for fun. knowledge. 

and profits! Full instructions. $1.98. De- 
tails Free. N. W. Oliver, Box CA, Mans- 
field, Tenn 


6a HELP WANTED 


OPPORTUNITY of lifetime supplying DDT 

and other profitable products to farmers 
No experience or capital required Must 
have Auto and good references. Permanent 
Write or wire McNess Company, Dept, 713, 
Freeport, Ill 


SALESMAN--Sell hard-to-get items on 

open account to drug, dept., variety 
hardware and genera! stores for Nationa) 
Organization Liberal commission paid 
weekly. Full commission on repeats. Com- 
plete sales kit free. Write today! Lee In- 
dustries, 217C, North Dearborn, Chicago 1 


69 HIGHGRADE SALESMEN 


LATEX Salesmen: Send $1.00 for sales- 
men's sample kit. Brings $6.00. Big sav- 

ings on latex. Wholesale prices. Send order 

today. Leo Service, P.O. Box 1267, Roanoke, 

Va 

70 HOBBIES, COLLECTIONS 


JEWELRY stones removed from rings, etc., 
100 assorted $2.40; 50 large ones $2.40 
B. Lowe. Holland Building, St. Louis 1, Mo 


INVENTING can be an interesting and 

profitable hobby. Write for complete par- 
ticuiars. Institute of American Inventors 
Dept. 30-E, 2926-Eye St., N Wash- 
ington 6. D.C 


GEM Cutting Profitable, Interesting 
Hobby. Instructive Illustrated Bookjet 
One Dollar. Mineral Specimens Company 
Sox 1191, Santa Monica, California 


CAMPAIGN Ribbons-Beginner's ~ kage- 
Introductory Price-50c, contal: 15 As- 
sorted Ribbons. Collectors desirin . Soecial 
Ribbons specify your requirements. MDSE 
Distributing Co., 19 E. 16 St., New York 13 


KLONDIKE! For Hobby Jewelry Makers! 

Novelty Jewelry Findings from tables of 
large manufacturers-parts Bracelet 
Pins-Earrings etc Chains- 
Rings-Pins-Stones-C lips Beads-many other 
items-1 Lb. Bags-$2.00 Per Bag in 5 Bag 
Lots Sample Bag-$3.00 Prepaid only 
MDSE_ Distributing Co.. 19 E. 16 St., New 
York 13 
COMBAT 

vision 
glossy pict 
paid. Refund 
Pictures Co., Dept. PS 
Forest Hills, L. 1.. N. ¥ 


EXCHANGE duplicates. Swappers every- 
where. List 1@c particulars free. Box 


2166, Denver 1, Colorado 
NOV. 
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Action Pictures. ‘Your Own Di- 

ll campaigns Twenty 4x5 
with captions $1.59 post- 
Guaranteed. Officia]) War 
64-40 98th Street 








EXCHANGE Your duplicate stamps, match 
covers. post cards or any hobby. with 
collectors everywhere! Exchange register 
listing swappers. 10c_ (Mention hobby) 
World Hobby House, Box 721-B. Olympia, 
Wash 
UNUSED Match Book Covers. 100 all dif- 
ferent $1.00. 35 Rova! Flash Covers $1.00 
Free list. Charles Edelman 1311 P East 
84. Cleveland 3. Ohio 
TWELVE Issues Worldwide Hobby Maga- 
zine $1.00. Sample 10c Klings’ Ex 
change. Blue Island. Illinois 
HOBBY catalogue 10c Reptile list 5 
Biological supplies Mexican curios 
books, many unique gift items Quivira 
Specialties. Topeka. Kans 
LET'S Swap! Whatcha got’ 
Hobby’ Three times two dimes. Swap- 
per's Hobby Bulletin, Royal Oak, Mich 
SWAPPER? Collector’ Send 10c for sample 
copy Hobbyswap Contacts. 1326 South 
27th. Omaha 5. Nebraska 


71 HOME CRAFTSMEN 


LEATHER Scraps for Hobbyist six pounds 

$2.00 Hobby Books “Applied Leather 
craft $3 00 Art of Whittling 2 00 
“Wooden Toymaking’’ $2.25. Hobby Books 
catalog Free Northern Supply Co.. Dept 
3. Shebovean. Wis 


“ELECTROPLATING book on how to 

set up and operate a complete home elec- 
tropiating workshop. 260 pages. over 150 
diagrams. $2. Popular Science Dept 116-C 
353 4th Avenue. New York 10 Y 


TOY patterns Circus 
carts. pull toys, etc 
Continental Homecrafters, 907 

Claire, Wisconsin 


C-THRU-Mirrors allow you to see others 
without being seen yourself. Write Beeler 
Enterprises. North Hollywood 10. Calif 


WOODWORKING Outfit—includes lumber 

designs. tools. equipment instructions 
Make many fine toys, novelties. gifts for 
fun and profit! Only $2.00 Postpaid. Handi- 
craft Creators. Dept 5S. 1734 President 
Street, Brooklyn 13.N Y¥ 


WHITTLER'S supplies 
special woods knives 
1402 Charles. LaCrosse. Wis 


KNOCKDOWN Cedar Chest 
neers Free Price List. Giles-Kendall 
435. Huntsville. Alabama 


LAPEL Pin Paper Patterns. Monev Makers 
12 for 25c. Patty Ann, 2200 Lincoln. Des 
Moines 10, Iowa 


LEATHER Craftsmen! 

the same old designs’? Are you tired of 
laboriously tracing these designs’ Now! ! ! 
Something new! Tiresome tracing elimi- 
nated. Lampkin Artcraft Transfers imprint 
design on leather instant) May be used 
repeatediy Exciting new designs. Decorate 
belt. billfold. bookends. cigarette case, biot- 
ter strip. handbag. etc . with specia! intro- 
ductory transfer designs. Send $1.00 for 
this offer and literature describing Lampkin 
Artcraft Transfers Lampkin Artcrafts 
P.O Box 641-S. Culver City, California 


SOLDER aluminum hy - ordinary soft 
solder and solderir iron! Send $1.00 

for a generous supply of our new flux. War- 

haven Industries. East Aurora. 3.N Y 


WHITTLERS' 50 interesting new patterns 
of Human figures and animals 25c. Pat- 
tern Service. P.O. Box 1312, Lancaster 
Pa 
CATALOG 
niture 
Frames - 
Lawn Ornaments 


Whatcher 





wagons trucks 
35 patterns $1.00 
Birch, Eau 


readicut blanks 
Old Whittler 


Lumber Ve- 
Box 


Are you tired of 


Patterns plywood Novelty Pur- 
Letters — Numerals — Plaques 
Weathervanes — Silhouettes 
100 Books & Booklets on 
Crafts & Hobbies. Picture Frame Mould- 
tings. Tools, Large line Deca] Transfers 
Other lines. Hundreds articles finely illus- 
trated. Write Wo-Met Shop. Ashburn 
Georgia 


LEATHER Crafters Supplies, Patterns and 
designs. 75c. $125 Kruces Kreative 
Kraft, Box 42. Las Cruces. N. M 


30 FULL size Toy Patterns 50c. 40 Novelty 
and Lawn Ornament Patterns 50c_. Other 
Patterns; Craft Supplies; Lists 10c. Lynds 
Medway. Mass 
JEWELRY Findings. Plastic 
and metal pinbacks earwires. clasps. 
chains, rings, pearls. stones, cameos. As- 
sortment $1. Prompt shipping service. List 
10¢. Doremby Co., Chisholm, Maine 


POPULAR 
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SCIENCE 


Accessories 


LEATHERCRAFTERS! Send for catalog 
listing leathers, kits, supplies. Kit Kraft 
1607 South Western, Los Angeles 6. Calif 


INTERESTED in Radio. Electrical. Me- 
chanical devices from war surplus’ List 
free. F. Siefke, Box 18, Station E. Buffalo 
N.Y 
SHELL Jewelry Supplies 
McParland Plastic Co., Sarasota, Fla 
LEATHER Craftsmen -Hand engraved 
plastic transfers imprint design instant- 
ly for tooling. Sample 10c. Introductory 
set $1.00 Lampkin Artcrafts, Box 6415 
Culver City, Calif 


TOOLING Leather felt, 
also Scrap Leather, Craft Books 
Money Pins’. Storr-Nelson Co., 79 E 

Fernando, San Jose, Calif 


MAKE money assembling our pre-fabri- 
cated plastic kits. Sample kit 50c, Fab- 
ros, Box 156, Station F-2, Buffalo 12, N. Y 


a and se i Lawn Chairs. Plans $1.00 
We tell vou how and where we sell 
Woodcraft Dan by. Vermont 


ONE Tool does Twelve Jobs. See Bishop 
Engineering ad. under Machinery-Tools- 
Supplies. page 
LEATHER Jumbo Box Assorted Colors 
Ideal for purses billfolds cigarette boxes 
guaranteed six pounds or more Make 
vour Christmas gifts now No CO 
Only $2.00 Rare Woods. Dept 6 
West Superior, Chicago 22. Illinois 
CHILD'S chair plans only 50c_ All parts 
cut and shaped with plans $1.95 post- 
paid. Also Folding Adirondack lawn chair 
plans $1.00. With cut materia] $4.95 
Mason Manufacturing Company. Altavista 
Va 


“Wholesale only 


Beads, Sequins 
“Mad 
San 


D's 
1143 


available 3/32 shank tools, large 

variety for Handee Dremel Casco Hand 
Motors special introductory offer 'S off 
on any items from our catalogue. Pree 1!- 
lustrated catalogue Dept. A. Hobby Out- 
fitters, Box 81 Grove Hal] 21, Boston, 
Mass 


PATTERNS 70 Lawn ornaments and novel- 

ties $1.00 Five new hanging shelf $1.00 
Doll stroller, colonial cradle, circus group 
table and chairs $1.00. Saginaw. Mich 


FINISHES for any type material Electro- 

plating chemicals and supplies. wood and 
metal] finishes: shop chemicals: industrial 
and novelty finishes. Write for price list 
now being prepared, Craft-Pinishes, Box 
467 S Arlington, Virginia 


PATTERNS 3 pinup lamps .25. plans 
bridge lamp 50 Ainsleigh, 71 Arborway 
E. Braintree 84. Mass 


$46 From Square Foot 
necessar\ Write 
Bridgewater. Mass 


BEAUTIFUL Mirrors from ordinary glass 
Complete instruction folio, $1.00. Tes- 
Co, PS-2, P_ O. Box 189. Wilkes Barre, Pa 


BALSA Wood Ideal for Modelers, Crafts- 
men Sample carving block 25c. List Free 
Sanlader. Manitowoc, Wis 


HOBBYISTS! Join “‘Alicraft Club’’. Free. 
no obligations. Fun. profits galore! Write 

immediately: Allcraft Products; 19 West 

Columbia Street; Hempstead. N. Y 


REWIND electric motors. Demand is great 
Instructions how to get started $1.00. 
Frank J. Ives. Coopersville. Mich 


NOW 


Plywood; 
Woodarts, 


Jigsaw 
xX-44 








7 INFORMATION 


TESTED moneymakers small capital 

business plans, self-help opportunities 
spare time earning ideas, mail order busi- 
ness information rented Bookmaster, 
Box 871C. Stillwater, Okla 


NEED Help to succeed in plastics, Radio, 
Aviation, Electricity, Photography? Free 

Details on Consultation Service. Techni- 

Counsel, Box 261-G, Mt. Kisco. N. Y 


75 INV ENTIONS WANTED 
WANTED—Patented, unpatented inven- 

tions having profit possibilities, all kinds 
If will sell, reply immediately. Descriptive 
booklet. references, free. Invention Report - 
er, 3B-11106 S. Longwood Dr.. Chicago 43 


INVENTORS: Hundreds of manufacturers 
have requested our assistance in locating 
marketable new products. Complete infor- 
mation, free. Institute of America In- 
ventors, Dept. 30-C, Washington 6. D. C 








unpat- 
Chi- 


Inventions—Patented. 


CASH for 
BC-9441 Pleasant. 


ented. Mr. Ball, 


| cago 


INVENTIONS Promoted. Patented or Un- 
patented. Write Adam-Fisher Co., 183-A 
Enright. St. Louis, Mo 


PATENTS—solicited. Searches conducted. 
Metzler, 11 West 42nd, New York 


WANTED: Practica! inventions for mar- 

keting through chain, drug and cigar 
stores. Particularly desire lighters, smok- 
ers’ articles. etc., in plastic, wood or metal. 
Write Matt. 1412-GN, Great Northern 
Bidg.. Chicago 4 


INVENTIONS Wanted. Patented or Pend- 
ing. Inventors Exchange, Dept.-D, Hart- 
ford 1, Connecticut 


ATTENTION: Have you a Practical and 

Saleable Invention—Patented or Unpat- 
ented? Contact us, immediately. John D. 
& Son, PS-11, Box 3213, 140 Spruce St., 
Bridgeport 5. Conn 


EARN Up To $2.000 year 

items for special cash markets 
only. No patents. Hendrickson, 
(8-A), Wisconsin 


76 JEWELRY 


CERAMIC Jewelry Supplies, Bar Pins, ear 

screws, for ceramic and woodworkers, 
also, glass and sea shell assemblers. Free 
catalog. Philadelphia Badge Co., 1007 Fil- 
bert St., Philadelphia, Pa 


LEARN The Jewelry Manufacturing Trade 
at home. Excellent profits, pleasant 
work. Easy illustrated course teaches cus- 
tom and production jewelry making, gold- 
smithing. gem setting. repairing, etc. Cat- 
alogue The Gemcrafters, Dept. A, Kali- 
spell. Montana 
JEWELRY Pindings 
etc. Send dime for 
Sassen, 154 Nassau Street 


SHELL 


inventing simple 
Ideas 
Argyle 





Chain, Watch Bands, 
Catalog. George 
New York City 


Jewelry instruction book with il- 

lustrations, plastics, shells, pinback, ear- 
bobs. for one set. Send only $1.00 to Wil- 
liams Shells, P.O. Box 8635, Sulphur 
Springs, Fla 


7 LANGUAGE OUTFITS 


29 LANGUAGES by Linguaphone. Russian, 

Spanish. Portuguese Direct conversa- 
tional method for mastering any language 
quickly, easily, correctly at home. Send for 
free book. Linguaphone Institute. 54 RCA 
Bidg.. New York, CI 7-0830 


Bil) MACHINERY, TOOLS, 
SUPPLIES 


DRILL GRINDER—Grinds drills to fac- 

tory accuracy. Calipers with direct read- 
ing scales. Circle cutters. New Tool grind- 
er. Lowest prices. Free literature. Factory, 
811-A East 3ist. Kansas City 3. Mo 


EQUIP your home workshop quickly effi- 

ciently, economically by building your 
own Mill, Shaper. Drillpress. Vise. Band- 
saw, Jointer or other metal and woodwork- 
ing tools. Lewis Castings and Materials 
are ready to finish, detailed Blueprints 
show how. Send 10c to cover cost of mail- 
ing new Catalog describing 23 items. Lewis 
Machine Too] Co., 3217 Union Pacific Ave., 
Dept.-S, Los Angeles 23, Calif 


NEEDLEFILES Swiss circular 5c 
116 Nassau St.. New York 7, N 


GEARS For inventors experimenters, 

model makers, schools, work shops 
laboratories, etc. Government surplus made 
of brass, bronze, dural steel and stainless 
steel. 12 matched pairs; 24 gears. bevel, 
spur and ratchet. List price $12.00. our 
price $2.50. 25 matched pair; 50 gears. in- 
cludes larger gears, also sets of worm gears 
List price $30.00. our price $5.00. 50 
matched pairs: 100 gears better assort- 
ment. including worm sets. List price 
$75.00, our price $10.00. Limited quantity. 
Order now. Write for our bulletins on ball 
bearings. rectifiers, Relays, Selsyns, Horns 
and Government surplus materials Met 
Exchange, 323 Cana] Street. New York 


GRINDER Kit. for all smal] hand grinders, 

contains 10 rotary files, five ball and five 
inverted cone type. 3/32 diameter shaft, 25 
abrasive disks and mandrel. 6 chamois 
buffing heads. All for $2.00. Radioco, 1110 
S. Marshall Bidg., Cleveland, Ohio. 
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TAPS & Dies direct fr 


) 


Equip your shop at sm 
free price list. King Tap 


North Attleboro. M 


HARDNESS Tester: Ports 


Rockwell B & C 


scales 


Amity Products Company 


tham 54, Mass 


MECHANICS, Hobbyists 
bide Tipped Scriber 
Etch, Use as Glass Cutt 
Wood cutting Band Sa 
ed Endless, any 
1”. Send for Free 
N. Penn St 
WAR Surplus 
name. Free literature 
ing. Greenville 2. Ohi 
TWELVE-In-One precisi 


Fits vest 


stable nut 
screw driver 
stripper staple 
straight edge. magnet 
ener. bottle opener $1.( 
anteed hop Engineer 
ington, Chicago 2 
NEW Glass Drill. Fast 
‘4 inch glass in 
istructions $1.00 
Beach, Calif 
DRILLS 
tric Dri 
Equipment "‘Rerches 
Machine Screws, Metals 
ative Plastic, etc, Cata 
plas Supply Co., 1420 
wood, Ill 
DRILL Grinder for twi 
ad on page 267 
WAR Surplus in small 
shop-—-Send 10c for 
Tool Co., Dept 
Island City 1, N. ¥ 
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er 
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er 
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file 
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Grinders 
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Soutt 
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tools 
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8, 5 Cour 


pocket 


n 
glass 
tack 


> minute; 
Box RI88A 








81 MAGIC TRICKS, 
ETC. 


PUZZLES, 


MAGICIANS’. 

Cards. Dice. Punchboa 
Catalog 10c. Book Co 
1, Mo 


500 TRICKS you can do! Do 
now oniy 
ce on 


Catalog of 500 Tricks 
America’s fastest servi 


Gamblers’ se 


rds. 8 


rets sreeeee 
t Ma 
Box 671, St 


) 


121as 


pocket, parlor, stage, professional 


Douglas 


VENTRILOQUISM 
published. Free 
Biz Flats, N. Y 


AMAZE Everyone 
catalog 

Pocket, Pa 

Hobby., profitable 

Stamps. The Magician 

ton Ave., Philadelphia 


VANISHING Quarter 
ing Magic Box 
Mic! h 


200 ELECTRIC Stunt 
Cutting Sons, Ca 
MAGIC Races! Touch 
The of 
race! 
Wynn l 
land 13, Ohic 
SENIOR Magic set, cont 
$1.00. Amazing value 
nted offer limited 
you 
send for 
customer Bedford 
Brooklyn 11. N Y 
TANGLED wire puzzle 
Branch Street 
MAGIC 160 page Ii 
4 Goods 


Magiciland, Dalias, T 


exposed 
book! 


e 


protes 


mpbel! 


Sellersvi 


ipplied ‘Pr > 
c hicago Magi 


"henees 
THE Fakir 
¢ 


gicians 
Joseph Rach 
11,.N.Y 


“MUL TIPLYING 
pocket 
restored rope (includir 
rope) 25c. Famous ‘‘cup 
tic cups) 50« These 
dollar each in exclusive 
ford, 190 Rodney Stree 


Rabbits 
trick, 25¢ Sensatior 


m 18 


magic 


exas. 
F 


t, Brooklyn 11 


10 cents 
magic 





FREE! Large Catalog of magica] apparatus 
if you remit 25c for ‘Magic Is Pun’’ mag- 
Robbins Co 152-F West 2nd 
set. New York 
MAGIC IANS form your own Magic Club 
Get Free tricks! Write today for free de- 
tails. Trilby Magic, Georgedale Rd., To- 
edo 12, Ohio 
rRICKS Secrets Cards punchboards 
ete explained. Big illustrated circular 
free Mack, Box 1278-P, San Francisco 
MAGIC, Novelty catalog, trick, 10c. Wen- 
cel, 2615 Evaline, Hamtramck 12, Mich 
WEIRD Light-Mysterious electrical won- 
der! Instructions 25c. Arnold, Box 186, 
Arcata, Ca)! 
AMAZE and 
highest quality magic 
coin. Mazda Magic Co., Oak Park, Ill 
MAGNETIC Tricky Dogs’ Sample 30c 
Dozen $2.00 ‘*‘Hum-A-Zoo Musica! 
Novelty Sample l5c, dozen $1.10. “Spook 
Kat Party Game, Sample 25< “Lumi- 
nous” Ink, Sample 30c. Kant, 323 Third 
Pittsburgh 22. Pa 
MAGIC Fish Trick and beginners’ Magic- 
book 25c. Longfellow Publications, Box 
Lambert Lake, Maine 


NEW! “Tricky Elephant 
ric by Dogs Sample 35« 
Leeart “Z 7438 Chappel 
HYPNOTISM—15 ill 
plete, postpaid. State age 
sional use only. Hypno Studio 

Ave., Los Angeles 43. Calif 
FREE, 5 Clever Pocket Tricks with Magic 

Catalog 25 DeLuca’s 127-C Pettis. 
Providence 4, RI 


LOWEST Prices on al! Magic 
logue. Houghton’s Magic Co 
Bend 14, Indiana 


8I1-A MAGNETS 


MAGNET. “‘Alnico” 4 oz. Horseshoe, pow- 
erful (lifts about 5 Ibs.). $1.00 roy 
Ross. 66 W. Broadway, New York 7, N 


POWERFUL Alnico Magnet. Ten pound 
pull, $1.00. Many others, literature free 
Ronald Eyrich. Box 849. Milwaukee 
SPECIAL offer, 12 Alnico 
100 Experiments, $3.00 
100 Experiments, 25c. ElJay 
ark 1 J 


82 MANUFACTURING 


MODELS, smal! lot manufacturing, metals, 
plastics, etc. Millburn, Burlington, Ken- 
tucky 


SEND Sketch for 
ing Machinists 
Albans 11, N. Y 


TELL us your problems, we Design, En- 
gineer or manufacture anything in metal 

or plastic, large or smal) lots. Standard, 

219 S. 17th, Phila 3. Pa 

NAME plates for manufactured products 
Any quantity. Ad-Crafts, LaCrosse, Wis 


83 MILK GOATS 


MONEY from dairy goats! Booklet free 

Introductory 3-month subscription to 
leading magazine 25c. Dairy Goat Journal, 
Dept. 668, Columbia, Missouri 


x4 MILITARY INSIGNIA 


COLLECT cojorful Army Patches. Picture 
Price and sample patch only 10c. In- 
signia Mart, 703 Broadwa N. ¥ 
FOREIGN medal! ribbon packet, United na- 
tions, AXis $1.00 Sample 20c. Insignia- 
creft, 236 28th Ave. N.W., Calgary, Canada 
22 DIFFERENT $1.00 (Value 
$4.60). Introducto never betore 
equalled. Price and ignia Guide 1k 
Hobbyguild, 35X West 32nd St., New 
York 
85 MINERALS 
& PRECIOUS STONES 


mystify your friends with 
New catalogue 25c 


and Donkey.’’ or 
4 pairs $1.00 
CRicago 49 
istrated lessons com- 


For profes- 
7028 Sth 


Free Cata- 
South 





Magnets 
Literature 
Box 891 


plus 
and 


New- 





Estimates. Manufactur- 
114-111-PS 229th, St 











GE MS, precious --¥ semi-precious, all ge ne 


uine from world wide Deal di- 
rect, no overh ead. save me Catalog 10c 
Hil] Co., Route 7-K. Salem. Oregon 
WYOMING Jade: Square inch each light 

green, black, Mottled so square inch 
each Montana Moss & Turritella Agate 
Diamond sawed Money back guarantee 
All for $1.00. Jade & Agate Mig. Co., Box 
166, Casper, Wyoming 





WYOMING Jade: Square inch each light 

green, black, Mottied. Also square inch 
Montana Moss & Turritella Agate. Dia- 
mond sawed. Money back guarantee. All 
for $1.00. Jade & Agate Mfg. Co., Box 166, 
Casper Wyoming 


AGATES three for $1 00. Rockhound, Box 
555, Grand Junction, Col 


a6 MISCELLANEOUS 


GOOD ‘‘Used"’ self-instruction educational 

books On all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
plete information and 100-page illustrated 
bargain catalog Free! Write—-Nelson Co., 
Chicago 5 


MEXICAN-Aztec Featherwork Tropical 

Bird Picture Cards. Samples 25c. Bulle- 
tin Free. Mexican Products Co., 126 N 
Main, Tulsa 3, Okla 


TRADE Secrets 

Latest methods, 
ing Trade magazines 
dreds of astonishing 
price list. Classified 
Plushing. N. Y 


BOOKFINDERS! (Scarce, out-of-print un- 

usual books) Quickly supplied Sen 
wants Clifton Box 1377 PSM, Beverly 
Hills, Cali 


THE Lord's Coming! Get free undeniable 
proofs today. Write Internationa] Evan- 
gelism, Box 263, Duluth, Minnesota 


seer Statues made from your snapshots 
Yircular Free. Brooklyn Mode) Shop, 
818- A Coney Island Ave., Brooklyn 18, N.Y 


“TRUE Christian Religion To obtain a 

free copy of an 80-page digest of this 
remarkable work by the famous scientist 
philosopher and theologian Emanual 
Swedenborg, send your name and address 
to Swedenborg Foundation, Inc Room 
1648, 51 East 42St., New York 17 


FIREWORKS, any time, any quantity, 

newest ideas, highest quality. best values. 
Giant salutes, aerial bombs, skyscreamers, 
battle-in-the-clouds new jet-propulsion 
Plane rocket. 150 piece combination offer 
$4.95. Satisfaction guaranteed. Write for 
big new catalog. Banner Fireworks, Dept. 
41, Toledo, Ohio 


COMPASS. Directional Pocket 
Size, famous make; meta] case, unbreak- 
able crystal, easy to read, fine bearing, 
sensitive. Ideal for hunters, fisherman, 
campers, motorists. et« ee postpaid. 
Ross, 68 West Broadway, N.Y 7 
SWAP, Buy, Sell or 
want. Many scarce 
Word, Subscription $1.50 Per Year Weekly 
Publication. Sample Copy 10« The Uni- 
versalist, Box +2494, Kansas City 6. Mo, 


MEDICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue, 
Imperial Technical Institute, Box 973-8, 
Austin 5, Texas 


ENTERTAINER'S Script 
Kleinman, 25-31-M 30th 
N.Y 





Confidential Practices 
can be learned by read- 
Choose from hun- 
publications. Free 
News, Dept. SCX, 


Watch 


exchange articles you 
Advertising 5c Per 


catalog 10c, 
Road, Astoria 
2 
MECHANICAL Drawing Instruments-Vee- 
co, 4 piece, compact, precision set, brand 
new in lined case, value $12.50. Special, 
$7.25, $10,00-Charvos 9 piece set, $8.50, 
Army Surplus Slide Rules lightly used, 
75c each. Hull Automobile Compass, for 
accurate road direction, brand new. $2.50 
Brand new folding valise kKnapsacks made 
of heavy olive green duck, heavily bound 
and reinforced, repellent to fire or water 
Inside 3 large snap fastened pockets, 
heavy webbed straps shou) der 
handle ize 
rolled. Useful to 
Hikers and for al! 
value, Special $2.25 postpaid 
6 x 30 or 8 X 30 Binoculars brand new 
$1.50 each. Offset prisms to be attached to 
7x50 B. & L. Binoculars gives double the 
fleld of the ordinary 7 xX 50 Binocular 
. $98.00, Special $25.00 Green Sun- 
Binoculars size 6 x 30 and 
nap on type value 50. Special 
pair Forward money order. No 
shipments. Public Sport Shops, 13 
Philadelphia, Pa 
FREE turning brass rods, rounds. squares 
hexagons. Bronze bearings and bushings 
Sheets, tubes, screws, nuts and washers 
Steel drill rod. Richards Industries, Box 


362-F, Jamaica, New York 
NOV 
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hand 
opened 22” x 

Hunters 
traveling 
Prisms for 











NUSUAL N 
Box 2, Knickerb 


RECEIVE Mor 
Samples Mai.s 
Your Name in Th 

25c. Glassmine 

nue. New York 

*hristmas Gif 
sua og Free' Nation’ 
706 Judsor ¥ ullding. Los Angeles 


BOOKS make 


LEATHER Vests 
Jackets 18.7 

front. warm, light 
faction guaranteed 
Dept. 111. 207 


New Y 
9 Second / 


ROCKET To Moon 
S ety Now 
application. Box 29 
FREE literat 
ire and wm 
Palo Alto, C 


The 
Q 


uried tr 


Labor 


eas 
ator) 


ire how 
neral Fi her 


VARIETY of Samples $1.00 
Decorated Pilaq ies Statues 
111 Dupont § Brooklyn 22. N 


INVEST in in 
For Your 


your income 


Bea 
Zz 


pressive New York City Ad- 
Business. Add Prestige 

Excellent Mail Ad 
Correspondence als 


dress 


te Multi ices 
rk 7.N.Y¥ 
Folic 


Valuable 

lists over 

lls where, how to sell 
3-D Park Row 


SELI Your 

packed with 
picture markets : 
Send $1 to Picmarts 
York 7. N.Y 
HYPNOTIZE anyone! Get 

easily learned, modern 
of Genuine Hypnotism in 
Fully Ulustrated. Only $1.00 
guarantee Fowler, Soldiers Field 
63. Mass 


the most perfect 
scientific 

the 

Money 
Boston 


Own Plastoplate prir 
Simple, easy process. Plastoservi 
‘2 wi sconsir 


PICTURES Books 
tment $1 


25c. Assor 

Ave., Brook N.Y 

STAG. Book Matches. 10 for $1.00 
velty € Bellefontaine, Ohio 


TECHNICAL Religious and 
books Mechanical Novelties 

Sets, many oth items. Make 
nformation fr Edwards, 32 


Quine 


Samples 


List Free 
; 436 N.Y 


Nu-Art 
Logan 


Informatior 

Manger 
fine gifts 
North 18th 


es in the dark) 


“Sibley, Box 81-A 


Sampi 


Hasbr 


ning Designs 


PAINT Crackles F 
2 Mapco 


25c. Circular 
Heights. N. J 
MAILING list tate y 


422 S. Dearborn, Cl 


Q Ser 


ir needs 
icago, I 
GLAMOUR PI! 
Risque-Pix, Box 
Jerse 
GLAMOR 
417 


Sample 
699-E. West 


(ref 


nschier’s, Car 


indat 


LIMITED 
ixe aut 
complet annot ivertise make because 
§ j Balance C. O 
102 Greer Stamford, Cx 
pag ee! ge Ox Me py ny Calcula 
s everythi: Pree parti 
Gre t ] ontana 


wicl 


Box “t4i4 
MINIATURE Stree lamp 
Br 


Copper send 


Ave 


assemb! 
$1.00 


field Yonker 


il, Mexible 8 sex 
postpaid $1.50 
70442 N. 3rd, Jean- 


e olor 
10 posts 

ignt 

RECEIVE mails 


if name 
Ted Greenwood, 2 


literature, opportunities 
imerous mailing lists 
10« 75 Broadway, New 
York 
CUTTERS Dental Burs reclaimed assorted 
125-—$1.90 500—$5.90. Am Standard, 
1208 N. 13th, Philadelphia 22, Pa 


POPULAR 
292 


SCIENCE 


rRONIC Timer Kit—1 to 80 seconds 
all parts, cabinet, simple instructions 
2 hour assembly—Mail $9.95 Now. Mar- 
cus, 1050 Willmohr St Brooklyn, N. Y¥ 
Drawing Instrumer 
eect piece, compact precision set 
brand in lined case. value $12.50 
pecial $10 00—Charvos 9 piece set 
Surplus Slide Rules. slightly 
75e each. Hull Automobile Compass 
for accurate road direction, brand new 
$2.50 Brand new folding valise knapsacks 
made of heavy olive green duck, heavily 
bound and reinforced, repellent to fire or 
wate Inside 3 large snap fastened pock 
webbed straps. hand and shoul- 
dies, size opened 22x54 closed 
Useful to Hunters, Boy Scouts 
for all traveling use. A $7.50 
value, § ‘ial $2.25 postpaid. Prisms for 
6x30 or 8x30 Binoculars brand new $1.50 
eact Offset prisms to be attached to 7x50 
B &l Binoculars gives double the field 
of the ordinary 7x50 Binocular Cost 
$98.00. Specia) $25.00. Green Sunshades 
Binoculars size 6x30 and 7x50 snap 
on type value $7.50. Specia] $1.25 per pair 
Forward money order. No C. O. D. ship 
ment Public Sport Shops, 13 S. 16th 
Philadelphia, Pa 


HEAVY plywood toolboxes slightly used 
20x9'.x8 $1.45 FOB Chicago Gate- 
way Material Co., 4846 Milwaukee, Chicago 


JEEP Hats 10c, Meskits 35c, Canteens 50c 
Covers, Cups 15c, Leggings 25c, Holsters 
Hc, Gunslings 75c, Pistol Cartridge Belts 
75e. Pield Bags 95c, Tool Box, Stee] Hel- 
mets. Raincoats $1.00; Wading Boots $3 
Catalogue New York Salvage Co... 144 
Chambers St.. New York City 
LATEX Finest quality 
Three for $1.00, postpaid 
funded if not satisfied. Leaman 
petoe. Box 222. Handley. Texas 


CEMENT mixers, block, brick machines 
Garbage burners, easy stump remover 
Blue Square. Excelsior inn 


POWERFUL Mental Telepathy 
literature. Elgin. 912 Benton 
Tenr 


GET Lots Of 
Directories 
Indiana 


0 BEAUTIFUL 1946 Christmas cards as 

sorted with envelopes $1.00 Postpaid 
Descriptive folder on request. Shipp Greet- 
ing Card Co., 625 NW 19th St.. Oklahoma 
City 3, Oklahoma 


A Multicolored, Unusually designed. ne- 

cessity for balanced living. A cherished 
possession. All these in our indoor outdoor 
wooden 8', x 2°, Birdhouse Thermometer 
$1.50 Postpaid Cash or Money Order 
Winlubee Gifts P. O. Box 1468, Spring- 
Mass 


WAR Surt Oi) transmissions, up to 7 

H I ng Output infinitely variable 
from zero to full speed in etther direction 
Sui abl le for motor scooters, machine drives 
00 postpaid in original box. C 

983. Keego Harbor. Mich 


rigt Box 
MODELS, 
MODEL SUPPLIES 


Yacht Model Fittings and blue- 

indreds of items to choose from 
for new illustrated catalog. A 

Etowah Ave.. Dept. S. Royal 


ELEC 


MECHANICAL 


heavy 


guaranteed 
Money re- 
T. Rip- 


Practical 
Nash- 


Name Listed Three 
Teeple, Decatur 


Mail 
Harvey 


25¢ 


field 





te Lllustrated Catalog O-HO 
Railroad Parts ever pub- 
Ser ic for mailing. Selly, 1377 
Ave.. Dept. 835, Brooklyn, N. Y 
SHIP Mode! and yacht supplies es © 
large 64 page catalogue, 30c im. Wild, 
S10 E ith St.. New York City 


MODEL Er alog. Railroad Supplies 
2 { Simonsen, P3054 Green- 


der Are you looking 
precision ship models 
I lustrated fully descrip- 
ive catalogue in full color of famous ships 
of all kinds. Only 10c. Marine Model Co 
Inc.. Dept. C-23, Halesite, Huntington, N.Y 


SHIP model kits and fittings. Complete line 

Fisher model yacht equipment All 
Boucher, Pisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
prices. Most complete stock in New Eng- 
land. Send 10c for price lists. James Bliss 
& Co., Inc., 220 State St.. Boston, Mass 


ichly 


Railroads, 
18th Street, 


BUILD Mode! Ships 
catalog 10c Ideal, 2: 
New York 11. N.Y 


WORLD'S largest selection 
gine castings and drawings 
catalogue 10c Wayne Miller 
Models, 1313 S| Talman Ave 

Iil., Dept. 200-B 


MODEL Railways 

structions for building 
ating a complete mode] railway 256 pages. 
365 diagrams and charts. $2. Popular 
Science Dept., 116-C, 353 4th Ave., New 
York 10, N. ¥ 


“SHIP Model Making book filled with 

complete plans for making any type 
galleon, clipper ship, etc. Nautical glossary 
193 pages. 133 pictures, $1. Popular Science, 
Dept. 116-C, 353 4th Ave.. New York 10, 
N.Y 


Airplanes 
West 


miniature en- 
illustrated 

McAded 
Chicago 8, 


book with simple in- 
laying out, oper- 


CATALOGS ililustrated) for Modellers! 
Airplanes, 60 page book on solids. Fea- 
tures construction data, specifications, 
camouflaging, 15 Railroads 128 page 
HO’ guide Equipment, accessories, fit- 
tings, 25c ‘includes refund coupon). Send 
coin or stamps for each profusely illus- 
trated catalog desired Polk's ‘Nations 
Leading Hobby House 314-P Fifth Ave., 
New York City 1 
RAILWAY models. complete 
catalogue; Combined HO 
25c. Walthers 
consin 


line. Large 
and O gauge, 
269 Erie. Milwaukee 2, Wis- 


BUILD model gas and steam engines using 

our “No Casting’’ plans. Very fast. Only 
jathe and scrap required. Free Folder. R 
Rowe Engineering. 8889 Appoline, Detroit 
27. Michigan 


NEW scale “O'' or “HO” gauge catalog 

25c each. Refund with first order. List 
of new Lionel items, 3c stamp Trilor 
Hobbyist, Box 260. North Dartmouth, Mass 


BIG illustrated model engine catalog 10c. 
Active Products & Supply Co.. 53 W. 
Jackson. Chicago 4 


SHIPMODELERS. Build the ships of Two 
Years Before The Mast Alert’ 33” 
Long, “‘Pilgrim’’ 27”. 3/16” scale. Big Au- 
thentic superdetai] plans, $1.00 each. C. P. 
Spillane, 1543 E. i4th St Brooklyn 30, 

N.Y 
Cata- 
Price, 


STEAM boilers—castings 


Bohaboy, 2297 


engines 
log Anton 
Rahway, New Jersey 


SPEEDY 1” Motor 

light cell! Parts 
thur Fonskov, 655 
Amboy. N. J 
STEAM or Compressed Air Engine Rotary 

valve high speed single cylinder 7/16 bore 
9/16 stroke. Will power smal] boats ETO 
Complete Engine Assembled $5.00 blue 
print $1.00 Parts list dime. Amstoy Mfg. 
Co.. P.O. Box 2638, Gravois Station, St 
Lo lis. Mo 


25c¢ 


flash- 
Ar- 
Perth 


runs on 
instructions 
Amboy Ave 


top of 
35c¢ 


Boilers 
Looker, 


engines 2.98 
literature. R 
City, Ind 


steam 
stamp for 
Michigan 


MIDGET 
$2.65 


Box 105 


BRASS Gears and 
inventors. Send 
Mode! Works 
ONE Too] does Twelve 
Engineering ad. un 
Supplies, page 291 
ENGINE cast 
Howard, P3 
ll 
ATTENTION Railroaders 


copy han 


mode] 
10c for 
Tinley Park 


ipplies 
catalog 


I} 


for the 
Pierce 


Jobs. See 
Machinery- 


Bishop 


Tools- 


Catalogue 10c, 
hiand, Chicago, 
don't fail to get 
diest book ever 
1 A Model Rail- 
3927 No, Hamil- 


u Models 
I 


ing Model Equip- 

at GMCO yu Will find a complete 
stock of model] airplanes, gas engines, ship 
models, railroads cars, supplies and 
tools. Chances are we have just what you 
want in stock. Send 25c for your copy of 
our new catalogue to GMCO Modelcraft, 
Hobbies, 91-17 (S11) 173rd St.. Jamaica 
3, New York 


elec 


RE ME MBER. whe 


race 





basal MONEY MAKING 
OPPORTUNITIES 
DETECTIVES Earn Big Money. Experience 


unnecessary. Particulars free. Wagoner, 
P-125. West 86th, N. Y Y. 





137 money- 
mai] order. Parti- 
220-A Grand St., 


ELITE Collection describes 

making plans 
culars 
N.Y 


local, 
free. Elite Co., 
1001 Money-Making Ideas! Free details 
Neuway Institute, Box 5463-S, Chicago 
80 
GOLDEN Opportunities await you—write 
Today for Free descriptive circular. Vo- 
cational Guidance Co., ‘Success Builders’’ 
Dept. A-2, 4701-10th Ave, So., Minneapolis 
7, Minnesota 


SILVER Nickelplate auto parts, Jewelry, 

etc., electricity, apparatus unnecessary, 
only my guaranteed simply prepared for- 
milas needed, $1.00 postpaid. Formula Re- 
search, 481 Pacific, San Luis Obispo, Cal 


MECHANICALLY Inclined Men—own and 

operate general Appliance Repair shop 
Complete, illustrated course shows you 
how. Welding. Refrigeration. Motor re- 
Pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 1469, 2835 N. Central Ave.. Chicago 


START Your own business! Big money 

manufacturing novelties, plaques, statu- 
ary. Free catalog. Write Bing Products, 
88-B2E Broad Street, Boston 10, Mass. 
$10,000,000 Free — Annually — Prize Con- 

tests. Win Fortune—We Help You, Bul- 
letin, Free. Cash Register-B, 210 Fifth 
Avenue, New York 10. 


EARN money at home—steady income— 
Write Successful Income Builders, 508-B, 
Hollywood 28, California. 


SMALL 1 Investment, immediate returns. 

Sell punchboards. Full or spare time 
Write for circular and prices. Galentine 
Novelty Company, 520 East Sample Street. 
South Bend 18, Indiana. 


MAKE Big Money Preserving Baby Shoes 
in metal Bronze. Pearl, Gold and Silver 
yh Co., 8620 S, Ruthelen, Los Angeles 


THIS Is It! Now offering the greatest 

agency plan ever! Handle over 400 tech- 
nical books! Xmas, Birthday, Everyday 
greeting cards also operate your Own maga- 
zine subscription agency handling every 
magazine printed! Complete supplies, cata- 
logs 25c, Greeting card sample boxes 75c 
Cassell Distributors Service, Westfield. N. J 


RAISE Own Capital, Start Own Business! 

Copyrighted method, 25¢ brings proven 
money making offers, McCann, Ravine, 
Nutley 10, N. J 


“THERE'S Big Money In Junk”! Easy! 
Fascinating! Free Circulars! Batteryman, 
Grand Junction 1, Colorado. 


TIPS, ideas opportunities galore in *““Time- 

ly Tips Magazine,”’ Paulding, Ohio, in- 
dependent monthly. 18th year, $1.00, Sam- 
ple, dime. Trial 4 months 25c. 


WIN Contest Money. General Contest Bul- 

letin shows how. 15 Big pages of helps 
Many current contests listed. Sample 25c. 
General Contest Bulletin, 1609-A East 5th, 
Duluth 5, Minn 


ELECTRIC Cloc = are everywhere you ZO. 

buildings, homes, parking-lots, factories 
Repairs increasing. Our easy to learn 
course with pictures and drawings teach 
You how to repair these clocks, Electronic 
Supply ¢ Co., Box 2350-B, Houston 1, Texas 


ONE Pound Big Mail, 25c. Thomason 
857-S, East Jessamine, Fort Worth 3 
Texas. 


LEARN N Metascien ce 
healing. No manipulation. 
Unbelievable simplicity and results, 
pensive correspondence course, 
Metascience, De Land. Florida, 


MAKE Extra Money by recommending 

McGraw-Hill technica] books to fellow 
workers in your spare time. Write for de- 
tails to E, Kask, Dept. S. McGraw-Hill 
Book Company, 330 West 42nd St., New 
York City 18 


WASHING 
Old New 
Wash. 2, D. C 
sc sRAP Met i pound brings 
400 in inished castings Lifetime 
oroft s nfor ‘ Foundry & 
Supp! 622 A N. Pulton. Allentown, Pa 
EARN Mor copying 
plicating com) cartoons tor 
ers. Adservice, Argyle (2), Wiscc 

















Remarkable drugless 
No apparatus 
Inex- 
Write 


any make 
H Street, 


Parts 
_ Northeast 1358, 


Machines 


and du 
advertis- 


nsin 





EARN Up to $2,000 year, inventing simple 

items for special cash markets. Ideas 
only. No patents. Hendrickson, Argyle 
(8). Wisconsin 


REALLY Wanna Work—137 Tested money- 
making plans. Free Particulars on re- 
quest, Star-Box 41, Brooklyn 14, N. ¥ 


ADDITIONAL Earnings. Home Business. 
Confidential Booklet tells how. 25c 
M&M Service, 134 Landon, Buffalo 8, N. Y 


UPHOLSTERING.-Profitable, Easy learned 
at home, course $2.50 prepaid, Write, 
Educationa] Service, Box 385-B, Lombard, 
Illinois. 
A $100-a-month hobby at home! No so- 
liciting, No mail order, no meeting 
people. Easy, enjoyable pastime. Details 
25c. (Refundable.) Laura Dickson, 808-PS 
Elizabeth Street, Anderson, S ; 


SMALL investment brings moderate home 
income, Sample, particulars 10c. Hob- 
bies, Box 35-C, Irvington i, J. 


WANTED persons “free of criminal record 

to Foot Print Children, Identification 
Protection Territories Everywhere, Life 
Time Opportunity. The Smith System, 217 
W. Keefe, Milwaukee 12, Wis 


CARNIVAL Ride Plans; Easily Built; | Kid- 
die Auto Ride Plans $5.00; Brill, 228-S 
N. University, Peoria, Tl 


MAKE $5000 yearly selling specialties, just 
like I do. Write me, Guy Carelton, Beth- 
any, Oklahoma. 


PRIZE ¢ Contest Hobby pays off with fre free 

automobiles and contest gold. Here’s how 
and where to get your share. National Con- 
test Bulletin Box 634-M, Grand Central 
Annex, New York City 


EARN money at home! 

“Home Worker Magazine’ tells how 
Sample, 25¢ (coin). Six issues, $1.00 
Arthur Sizemore, Pub., Box 870-S, St. 
Petersburg, Fla. 


PANNING Gold—Learn how. E Enjoy ou out- 
Be independent. Free illus- 
let, “How To Get Started.’ 

Old d Prospector, Box 21A4, Dutch Fiat, Cal. 


SHELLCRAFT Instructions Free. Make 
beautiful shell jewelry! Wholesale. Cat- 
alogue of complete line. (Buy Direct). 
Pace, 2117 | 14th, Bradenton, Fla 


SEWING | Machine Repairmen . make ce big 

money. Every neighborhood needs one. 

Be first. Hang out your shingle. Our 

Manual repairs al] makes. $1.98, Guaran- 
__ Serviceman, Hamilton 6, Ohio. 


BOYS! Girls! Want dollar? Rush age— 
posta). Renschier’s, Carrollton 1, Ken- 
tucky, 
YOU can find the only Secret of Success. 
Send $1.00 to C. D. Jorg, P. O. Box 882, 
Oakland 4, California. 


$246.50 MAKING baffling secret device 
without skill, machinery, from former 
top priority war material costing $1.50! 
Guaranteed simple, revolutionary new dis- 
covery, unbelievably profitable. Universal 
appeal. Frank, illustrated proofs, free! 
Rolls Enterprises, 115 West 16th., New 
York 11. _ 
= money making midget motion vic- 
Model; ‘‘Details’’ 25 cents. Studio, 
5922" Hollywood Bivd.. Hollywood 28. Cal. 


89 MONI ME NTS 


WR ITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Catalog. 
Granite-Marble Factory, A49, Oneco, Fla, 


90 MOTION PICTURES, 
SOUND EQUIPMENT 


RENT 8mm—i6mm and Sound Films by 
week. New catalogs. Lowest rates. Dayton 
Film, 2227 Hepburn Dayton 6, Ohio. 


GUARANTEED Fresh movie film! Dalite 
loading! Processing free! Three spools 
double 8mm, $3.45! Six single 8mm for 
Univex, $3.50! Postpaid. ESO-S, 828-A 
West 39th Kansas City 2, Missouri 


SOUND Rental $2.50 16mm Silent Sound 
discount G P.O. Box 666 % A. 


FRE E! 8mm- 16mm catalog! ESO-S, 828-A 
West 39th, Kansas City 2, Missouri 


8-16mm SILENT-sound 

rental library. All latest 
catalogue, (sample film 10c). 
317 W. 50th. N. ¥. 19, 





“Thousands do! 











films. Complete 
subjects. Free 
Garden Film, 


FIVE Slide Views—Oldest Convict Ship 
afloat 25c. Slide Supply Service, 3111 
West Tuscarawas, Canton, Ohio 
CONVERT any 16MM Silent Projector to 
Sound for only $97.90. Complete Sound 
Head and Adapter (Sound Head alone 
$59.95.) Easily installed. New 2000’ reel 
arms necessary, $9.90 to $29.90 according 
to make and model number of present 
projector. Reel arms Send check or 
money order for $97.90 to National Cinema 
Service, 71 Dey St., New York 7. N Y 


UNUSUAL 8-16mm. film subjects. Big Cat- 
alog with sample film, 10c, National Film 
Exchange, Sta. E-Broadway, Toledo, Ohio. 


8mm—l6émm FILMS Bought, Sold. Ex- 
changed. Complete Sound Subjects $2.00 
up. Catalogues, End Title 10c, Interna- 


tional-S, 2120 Strauss, Brooklyn. 


VICTOR 16mm. Sound Projectors, Model 

41A, 15 watt amplifier. Completely over- 
hauled, good used condition, 90 day guar- 
antee, $237.50 f.0.b, Davenport. Eastin 
Pictures, Davenport, Iowa. 


KODACHROME movies. 8-l16mm, Color 

sample, lists-dime, Projection length col- 
color sample—dollar. Also slides, Campus 
Films, . 668-C, Ithaca, N. Y,. 


“Miss America of 
$2.00; 


Kodachrome, 





NEW! Sensational! 
1946"’. 8mm., 50 ft., 
$7.50. 16mm., 100 ft., $4.00; Kodachrome, 
$14.75. Kodachrome projection sample, 
“Waikiki Hula’ $1.00. Catalog, 25c. 
World in Color, Box 392- A, Elmira, N. Y. 


16mm. SOUND films Complete subjects, 
good condition, $1.95 per 400’ reel, up. 
Write for list of over 100 available titles. 
 —— ee Films, Dept. PS23, Davenport, 
owa,. 


8-16mm BARGAINS. Sound, silent, rent- 

als, sales. Big catalog, Kodachrome 
sample dime. Warrington Films, 1418 
Knecht Ave., Halethorpe 27, Md. 
UNUSUAL Movie! “Temptation” featur- 

ing beautiful Models. 126 ft. 16 mm §5, 
| 63 ft. 8mm $3. C.O.D.'s accepted. Fine 
Arts Productions, (PS) Box 2084, San An- 
tonio 6, Tex. 





LEARN movie projection, management. Free 
catalog. Theatre Schoo), Elmira, N. we 
“THE World's Greatest Passion Play”, All 
sizes. Rent or Purchase. Write Hemen- 

nd Film, 33 Z Melrose St., Boston 16, 
ass. 


ADD Sound to your 16mm Silent Projector. 
Details on Request. Home Movies. All 
NYS Catalog 10c. Box 337, Valley Stream, 


400 ft. 16mm _ motor projectors $20.95, 

$35.95, 8mm $20.95, postpaid. Sterling's, 
679 Northampton, Easton, Pennsylvania 
CHILD Is Born By Caesarean Delivery. 

Original, authentic, outstanding home 
movie production. Project it free. Send 
postal card today. Preferred Films, Hami)- 
ton 23, Ohio 


EXCITING 
Stunts 











Films — Bullfights, Movie 
Unusual subjects. Send only 
dime for sample film and specia] List. 
Exciting Films, 1071-E El Centro, Holly- 
wood, . California, 

16 35mm SILENT Sound Films Projectors, 

Bedner, 5300 So. Talman, Chicago. 


FRESH Movie Film 100° 16mm $2.25, three 

rolls $6.00, 25’ double 8mm $1.25 devel- 
oping included. Ambassador, 479-A Quincy 
St., Brooklyn, N.Y 


a Profits Making Movies. Write Jones, 
1210S Dudley, Utica 3, N Y. 





FILM—Movetone is back It’s Weston 12, 
nonhalation Free processing—100 ft. 
16 mm, $3.25; 25 ft. Double 88, $1.50. Bulk 
film without processing—100 ft. 16 mm, 
$2.25: Double 68, $2.45. Free Circulars. 
Fromader Genera, Davenport 5, Iowa 


UNUSUAL Home Movies: Travel, Adven- 
ture, Sports, News, War films. Many film 

bargains. Big 1946 Catalog and sample 

Dime, Audet, Box 6520-AG, Philadelphia 


38. Pa 
HOME Movies 

silent and sound at money-saving rates. 
Details for a dime, Midland, Box 429, Oak 


' Park 3, IL 
NOV. 
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Rent-buy-swap 8/16mm 











and catalog 


gy ey pone r 
1 Mass 


Stone, I 


TALKIES 


Convert 


a 
assem 
tory 
check or m 
ide sound test f 
ill informatior 
radio. postpaid 
complete blue prints s! 
adapter yourself. § 
Hollywood 28. Cauuf 


MOTOR Drive: 
Products 


offer 


16MM $18.00 


Post paid 


BE AUTIFUL Girls—Life 

iral Color 2x2 Art Slides f 
Different Sparkling Poses 2 for $1 00: 
5-$2.00: 10-$4.00: 25-$10 00 Art Color Slide 
Co., PS-1, P. O. Box 59. New York 67, N.Y 


Dan 


A. - 


studies in 


Magnifl 


ntals exclusive- 
amp. Larm 
14. Mich 


357 8th St 


ART Mode! Films 

Adults List close st 

Co ympany, 3023 Seyburn, Det 

8MM Desirable es ms $1.00 up 
Gloucester N List 15« 


roit 


e Cameras. precision 
gunnery type Uses 
load. Three speeds 
Famous make 
drive oper- 
battery. Modi- 
ned. Brand new 


SURPLUS lémm Mov 
Fairchild aerial 
regular Magazine film 
reguiar and slow motion 

F3.5 lens. 2 electric 
ates on ordinary radio 
fication instructions furnist 
not modified $29.50 Used as is $18.50 
Completely and expertiy mo d ready 
to take pictures, Brand new 0. Su 
perior Camera and Instrument Co., 3335 
Dixie Drive, Houston, Texas 
PREE Catalog: 
tors: Photographic 
Printers, Cameras 
kson, Tennessee 


PRIZED Personal movies processed free 

end title, write for price list details 
Photo, 449 Continental Detroit 
Michigan 


91 MOTORCYCLES 
BICYCLES, SUPPL 


WHEELS, Tires, Tubes for Motor Scooters 
Midget Cars, Wheelbarrows. and Indus- 
trial equipment. Al! sizes. Bicycle Parts 
accessories. Largest stock in United States 
Send dime for list. Cycle Transport Com- 
any. 1241 S. Michigan Ave Dept. C 
Chicago 5, Illinois 


Movies, Cameras, Projec- 
Supplies: Enlargers 
Goodwill Company 





LARGE stock Indian parts 
rebuilding. New and rebuil 

cycle motors or 

Sales, Kansas Ci 


scooters, mowers 
scery carts 
carriages. 4 


sll E 


WHEELS! Build wagons 
trailers wheelbarrows ar 
baby carts, play pen baby 
to 16”. Pree list. Trulsen Mfg. Co., 
Kansas City Mo 
STREAMLINED Motorbikes ed en- 
velope for details. Thon 
tigo, Wisc 
BUILD first 
three 


the 
wheeled t 
Ford part 
useful handy 
$1 00 


Shirley 


ions 


South 


Moto-Scoot parts. Amsco cen- 
1dshield side cars. All 
ite for parts 
Briggs 
Moto- 
Chicago 


GENUINE 
trifugal clutch. W 
other parts and accessories. Wr 
I Also genuine engine parts for 
and attor Lauson A ican 
~”t Co i319 W Ave 


$40. Briggs motor 
for new bargain 


CUSHMAN Motor 
>. tires $1.00' Send 





ing bu 
idget 
Gail 
“t yledo hio 


atalog packed with 
motorscooters 
wheels 


538 Erie 


notors ar =a | 
Cr mpany 
BUILD America's 
cooter speedster 
cifications, $1.00 
ised motors 
Supply. Box 


MOTOR Scooter Pilar 
cations, $200; Elects 

$1.50, Postpaid Clymer 

W. Pico, Los Angeles 


294 POPULAR 


SCIENCE 


lowest riced 
Con 
Big 


et inel 
1682-CS 


Bi 
Dept 


Motor 

and Midget 
ations for all 
handbook 


Midget Racer 


Roadste 


PROFESSIONAL 

scooter, Midget 
Motorcycle. Plans, specifi 
four contained in illustrated 
25 Big list bargain priced used motors 
motorscooters Servicycles, etc included 
free! Midwest, 3839 Drummond, Toledo, 


Ohio 


MOTORCYCLE 
publications 
ton, Triumph, 


New Clymer 
BSA, Nor- 
Complete 


enthusiasts! 
Book of Arie 
Villiers Engine 
Authentic service manuals, $1.50 each, 
postpaid Specify title wanted. Clymer 
Dept. B-118, 2125 W. Pico, Los Angeles 
6, Calif 


WHEE rubber tired 10 
prepaid Im- 


Wheels. 


roller bearing 
type. $1.98 ea 
Air-Electric 


Clymer’s Popular Motorcycle 

ycles How to Manage 

Motorcycling Manual, 

English Motorcycle Service Man- 

$1.50 Speed, How to Obtain It, 

Sample English Motorcycle Mag- 

0c Speedway Motorcycle Racing 

$2.00 English Speedway Motor- 

ual, $1.00 Complete Plans at- 

Motor Scooter, $2.00 Plans 

Bicycle, $1.50. Prices Postpaid 

s advertisement under “Automo- 

biles Motor-book catalog free. Clymer, 

Dept. B-110, 2125 W. Pico, Los Angeles 6, 
Calif 


MOTORCYCLE Parts 
_ 10 Bal Nak $11 N 9th, st 
MOTORSCOOTER $10, Motor $3. Tires 
$2! Send 25c for big new catalog Num- 
ber 934 listing scores of other sensational 
bargains in motors, wheels, motorscoot- 
motorbikes, Servicycies, tires, etc. As- 
Box CS-1764, Toledo, Ohio 


FLOYD 


New and Used List 
Louis 1, Mo 


ers 
sociated, 


Motorcycle speedway 
includes photos 
machines, $2.00 
complete 
postpaid 
Pico, Los 


NEW Racing books 
history 256 pages. 

world's-famous riders, 

English speedway racing —: 

history English racing. 

Clymer, Dept. B-119, 21 2s Ww 

Angeles 6, Calif 


FACTORY built midget racer chassis $35 
motor; Clipper motorscooter $30; 
an less motor $15; motors $5 up; 49 
Army Surplus Briggs & Stratton and Lau- 
son motors; more than 5000 smal] balloon 

res 10 to 20 inches high $1.50 up. Mail- 
order only md 25c for new catalog 

amber 16 just out listing these and hun- 
— of other bargains in motorscooters, 
small cars, parts, plans, etc. (35c by first 
mail) Midget Motors Directory, 
Athens, Ohio 


MOTORBIKE Manual containing motor- 

bike, scooter plans and motor repair in- 
formation $1.00 eco, Box 124, Evans- 
ville 5, Ind 


WHEELS Rubber 
ns scooters market 

trailers, carts of your own t 

See our advertisements on pages 253 and 

255 Walton Wheel Company, Dep Bl, 

161 W. Wisconsin Ave., Milwaukee ° Wis 


92 MUSIC, 
MUSICAL INSTRUMENTS 


less 


Cush 


class 


for 


Tired 





SONGWRITERS: Send poem. (Any Sub- 
For Free Examination and out- 
standing offer. Write for Free Instructive 
Booklet out @ Opportunities. Recordings 
Furnished nited Music Service 140 
Salem, Indiana 


ject) 


PIANO Playing For Fun'’! Learn to 
chord at home. Amazing, complete. only 
$3.95 postovaid MusiQuest Publications 
2028-B Potter. Eugene. Oregon 


PIANISTS Popular Music Chord Chart: 

n symbols; readings; enhar- 

648 treble. 180 bass posi- 

Desirable! Practicable! 

I Music Chart Co., Box 
s—Brooklyn 25. N.Y 


Sensati 
$1 00 
S musical we got it! 
Co., 179P, Ma 


you 
Hardens's 
Marion, Ohio 


ACCORDIONS wholesale prices Request 
ircular. New streamline accordions. All 
sizes and makes. Monarch Accordion Co., 
44 N. Albany Ave., Chicago, Ill 


want it? If it’ 
Music 





Prepare for Career 
$5000 year 


LEARN Piano Tunin 

in fascinating profession 
easily earned. Real security. pleasant easy 
work. No profession Paying so well can 
be mastered so quickly. Natural Aptitude, 
desire to get ahead chief requirements. 
Prospectus and full information on request. 
Harmony School of Piano Tuning, Box 582, 
Harrisburg. Pa 


HARMONICAS $1.50 
Double Row $5.00 
cordions—Guitars—Drums 
sician's Snop. 2 Centre 
more 2, Md 
MUSIC printed 
harmonized 
able 


PIANO tuning for everyone Vibration 
method. Chart, lesson, and details $1.00. 
Oscar Fylling, 841 Robinson, Orouille, Cal. 


93 NAME LISTS 


$2.00 r 90 or 
7.75 $9.75 $1 — 
Free cist s. Mu- 
Street, Balti- 


mimeographed, recorded, 
composed, edited. Reason- 
Cornelia, New York City. 


Scovil, 5 





certified. productive, in- 
1000 Homeworkers, 
Write Dixie Service, 


MAILING Lists 

expensive, $5.00 
agents. buyers, etc 
King. N.C 


1000 N AMES "children of 
$15.00 cash. BMA Co 
land, Jacksonville 5, Florida 


OPTICAL elements. lenses 

plies for telescope makin 
surplus bargains New 
cents. Laboratory Specialties. ine 
bash, Indiana 


95 OLD GOLD, WATCHES, ETC. 


wealthy parents. 
502 Sunder- 





old gold teeth, 
receive cash 
aranteed 
Gold 
Min- 


Mail 
watches 


GOLD $35.00 Ounce 

diamonds, jewelry 
by return mail Sa action gu 
Free information Dr. Weisbere’s 
Refining Company. 1500-B Hennepin. 
neapoiis, Minn 


WANTED—Old, broken jewelry 

immediately. Mail gold teeth, watches, 
rings, silverware, diamonds, spectacles 
Satisfaction guaranteed. Information free 
Rose Smelting Co., 29-V East Madison, 
Chicago 


96 OLD STAMPS WANTED 
I WILL pay $100.00 each for 1924 Ic 


Cash paid 





green 

Pranklin stamps, rotary perforated eleven 

(up to $1,000.00 each unused). Send 6c 

for large illustrated folder showing Amaz- 

ing prices paid for old stamps, coins. and 

collections. Vernon Baker, (PS-6i1) Elyria, 
Ohio 


WHAT have you to offer? 
“Shoe Box’’ accumulation? Anything in 
stamps. We urgently need them. Spot 
cash paid. Cosmopolitan Stamp Co.. 1457 
Broadway (Times Square). New York 


V. F. Well Centered U. S. Stamps Will Pay 
From ic To $100. Each. Law, Box 
Lynn, Mass 


s PATENT ATTORNE Ys 


PATENTS—U. S. and Foreign Patents Se- 

cured. Trade-marks and Copyrights Reg- 
istered. Searches made to determine Pat- 
entability and Validity. Patent, Trade-mark 
and Unfair Competition Causes. Lancast er. 
Allwine & Rommel, Registered Paten 
Attorneys, Suite 413, 815—i5th St.. N. W 
Washington 5. D. C 


INVENTOR'S Guide 


A collection? A 


725, 





free, containing 100 

mechanical movements information 
about patenting. selling inventions. Frank 
B. Ledermann, 154 Nassau St.. New York 7 


INVENTORS Write for 
“Evidence of Invention 
Building, New York 7 


INVENTORS: Without obligation, write us 

for information as to what steps an in- 
ventor should take to secure a Patent. 
Randolph & Beavers. Registered Patent At- 
torneys. 340-A Columbian Bidg.. Washing- 
ton 1,D.C 


INVENTORS, Have Patent Protecti ion mn first. 

Remember, the details of your invention 
do not have to be 100% perfect before you 
can obtain patent. First step is to have us 
conduct search of brior Us —— s and 
render a report as to its patentabili Send 
at once for further particulars and “In- 
vention Record form. Request does not 
obligate you. McMorrow, Berman & David- 
son, Registered Patent Attorneys. 143-T, 
Atlantic Bidg.. Washington 4, D, 


brochure 
ner, World 


free 
* Labir 





C. A. Snow & Co., 8-427 Snow Bide. | SENT Phot graph, $3.00 for 50 Christmas | BUY Vitamins direct. Save. Postcard. Ma- 
Washington 1, D. C. Registered Patent Cards with Na and Photograph on toska Products hite Bear Lake, Minn. 
Attorneys. Established 1875 Literature ach. Artcraft, 1600 Coney-Island, Brook- | - = > : <a 
mailed on request lvn 30. N. ¥ TOBACCO Habit conquered Stop Ciga- 
. ~ rettes Like Magic. Latest Scientific 
INVENTORS: Learn how to protect your PSORIASIS Sufferers Has everything | Method. All Instructions $1.00. Science A, 
invention, Tt tent laws were enacted failed to bring even temporary relief | Box 402. Carton, Ohio 
for th benefit « he inventor t es, lesions and itching? Then 
protection for features of } ; y for Free important information. | 192 PHOTO FINISHING 
tion which ar  etamialiae . Jnitec ou needn t invest one cent! Pixaco] Com- - - — 
States Patent Office advi he inventor pany, Dept. S, Box 3583, Cleveland, Ohio PHOTOGRAPHY, for pleasure or profit. 
- Learn at home. Practica] basic training. 
MIAMI Beach Vacation! You address, | Long established school. Write for booklet. 
tor experie stamp, we mail 4 postcards, hotel, Beach | American Schoo] of Photography, 1318 
prompt, confi servi / scenes, $1.00; 10-—-$2.00. We purchase, ship, | Michigan, Dept. 1721, Chicago 5 
prepared book! -ontainin ropical ruits , Souvenirs gilts , ote: cost SENSATIONAL introductory offer! Send 
information concerning } 25 Satisfaction guaranteed At f tg . ~ 
and procedure with nant ef Th Service," 555 Lincoln Road, Miami nee —s yo ate ho and = 
. _ - oe Beach. Fl: e’ll send you a beautiful 7° x5" enlarge- 
form w # be a oe =e : ment! Or, Kodak rol] developed with 16 
or — without I , van BALDNESS is Serious and should be taken | guaranteed deck) | velox fadeproof 
ice A Brien & Har vey Ja 1 R are It is your crown of Glory from i 1 ints, 25c! Special! 
is area Pate ; torney : Adam ; air. People 84 Years old have grown rom your neg regular-size 
Building. Washingt their hair with our Hair Gro Gro Hair. 14 s-size reprints 25c! Candid Rolls 
PATENT Pre tie .°. fee e ‘ ‘ its for only $25.00. You just pat-a x 35mm developed, vaporated, enlarged 
ion will ios deeeintin tne at-pat in the liquid. Massage in the oint- | to 3x4, $1.00! 18 exp. 50c. Reprints jx4. 
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IMMEDIATE delivery. Hallicrafters Re- 
ceivers. S-38, $39.50 S-40. $79.50. Stand- 
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$5.00 deposit and we will ship C.OD. for 
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erature Free Lee-V: all 

Indianapolis 6, Indiana 

3 LINES 40c; Signatures $1.75 
Printrite, Wauwatosa 13, Wis 


RUBBER Stamps All types 
logue. Print & Stamp Co 

Bay Annex, Boston, Mass 

119 SCIENTIFIC EQUIPMENT 


TEST Water. Soil, and Chemicals With 
Acid-Base Indicator Kit, Mounted in 
Portable Wooden Cabinet with Forcep 
Tweezer. Meets American Chemical] Society 
Specifications Postpaid 1.75 Microkit, 
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Angeles, Califor 
SONGWRITERS. Songs Published Monthly 
Advance Royalt Send your songs of 
poems today for our exciting offer. Holly- 
wood Tunesmiths, Dept. 10F-C, 1537 N 
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poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building 
Boston 
SONGWRITERS—Send Poems for immedi- 
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Made, Copyrights secured Write Now. C 
I Mayer, Box 3896, Portland 8, Ore 
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poem for im- 


book - 


331-J 


explanatory 
Song Service 


ediate 


co-operate 
production 
Nationwide 














Publishing Liberal 
1320 48th. Des Moines, 


SONGWRITING 
Plan. Barnhart, 
lowa 

LEARN ww write music, words, arrange- 
ments and publishing. The Complete 

Songwriter tells How. Send $2.00 
postpaid to Puritan Publishing Co., Inc., 

334 S. Dearborn St.. Chicago 4, Ill 


123 SOUVENIRS 


GENUINE German Medals 

overseas. Quantity limited. Other Mili- 
tary Souvenirs. Price list 10c. Hobbyguild 
S35 West 32nd St.. New York 


im4 SPORTING GOODS, 
GUNS, FISHING TACKLE, 
ARCHERY 


BOWS-Arrows for Recreation-Hunting- 

Fishing. Beautiful Archery instruction 
book. 70 pages. 50 illustrations, only 50c 
Illustrated catalogue Free. Archery Sales- 
Service. 617 South State, Chicago 


“AMMUNITION New and Used ‘“Shot- 
quns Rifles Handarms'’. List 10c 
Rudolph's, Atchison, Kansas 


DEALER & Collector: World-wide Fire- 

arms Publication; $1.00 yearly-Foreign 
$2.00. Dealer & Collector, 71 BS, Flush- 
ing N.Y 


SEND 10c for list 100 used 
seths. Wilmar. Minnesota 


2000 BARGAINS, firearms, binoculars, war 
relics, catalog 30c. Smith Museum, Run- 
nemede, N. J 


KNIVES World famous, high priced, hand- 

made of Swedish tool steel. Circular 3c 
Manual containing price list 10c. Booklet 
“Using The Fighting Knife’’ 35c. Randall 
Made Knives, Box 1988 S. Orlando, Florida 


USED Guns bought, sold, exchanged. List 
stamp. Howe, Coopers Mills, Maine. _ 


LATEST illustrated catalogue-Sports- 

man’s Treasure Chest! 50c postpaid 
Segai-Consort Co., 752-D NW 66th St., 
Miami 38, Fila 


ISSUES 12 gauge 00 buckshot t shot 
shells 75 rounds $5.00 money order 
doiph, Atchison, Kansas 


127 STAMP COLLECTING 


ZOWIE- E-E! A Barrel of Fun for only a 
Dime! 500 United States Stamps—Abso- 
lutely unpicked and unsorted, just as re- 
ceived from church missions. Many varie- 
ties. including large commemoratives. air- 
mails. high denominations up to 
Stampdom's biggest package of fun 
you might find something really valuabie!! 
Price only 10c to serious approval] service 
applicants. Money back if not delighted. 
Illustrated bargain lists with each order 
Mystic Stamp Co., Dept. 55, Camden, New 
York so 
WORI D S Largest Diamond “And “Triangle 
Stamps, Free Stamp Magazine 
from Pighting Free French. 20 stamps from 
20 different Countries. Pictorials. Airmails 
Big Bargain 5c with approvals. Capital 
Stamps. Devt. 10, Little Rock, Ark. 


BRITISH Empire! 55 Different 

Batum. Burma, Cyprus. Gwalior. Tas- 
mania. 5c to Approval Buyers. Lyman, 97 
Nassau St. New York 7 
FREE--Canadian Sets 

VI, George V. Coronation 
ers, to approval applicants 
118-P. So. Orange, N a 
118 DIFFERENT stamps including com- 

memoratives, charities, airmail, sets, etc. 
Only 3c to approval buyers. We buy collec- 
tions. Badger Stamp Co., Milwaukee 3, 
Wisconsin 


COMPLE: E 
1000 illustrations 
Harris & Co., 99 
Mass 
SCARCE ‘Pole To Pole” Packet! Stamps 
from strange, mysterious countries only 
—Greenland (North Pole) Solomons, Span- 
ish Morocco. Bhopa Patiala, Siberia 
Grahamiand (South Pole). Djibouti, Zanzi- 
bar. etc.. and including stamps cataloging 
up to 25c each! Our Price only 5c to ap- 
proval applicants. Big Dime Packet List 
free! Methuen Stamp Service, Inc., Dept 
146, Lawrence. Mass 


POPULAR 
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guns. FPray- 


gun 
Ru- 





Royal Visit. George 
Jubilee, oth- 
Ensign, Box 


: United States” catalog with 
Send 10c for mailing 
Transit Bidg.. Boston. 


| 
secured from | 





Stamps | 


including | 





DEALER'S Wholesale Catalog. Postage 3c 
Pranksco, 5031 Queensberry, Baltimore, 

Marviand +. 

BOX Stamps containing hundreds all dif- 
ferent cataloging up to 25c each. Every- 

thing $1.00. Longacre Shop, 100-C West 

42nd. N.Y.C. 18 


WOW! $10.00 1 








$10.00 Worth Of Fun Only 10c 
What a treasure hunt! Big package 500 
Poreign Stamps—just as received from for- 
eign missions other sources Includes 
stamps from Africa, South America. Phil- 
ippines, Free French, Cape Juby. Palestine 
etc.. including airmails. commemoratives. 
and stamps worth up to 50c and 75c. This 
amazing offer is given for 10c to serious 
approval applicants only. One to a custom- 
er, money back if not more than delighted 
Jamestown Stamp Co., Dept. 5. Jamestown, 
New York. Stamps—Valued Up to 50c and 
75e Each 
FREE! The Stamp Finder! Send today for 
big new edition, fully illustrated. en- 
abling you instantly to identify all difficult 
stamps! Also fine packet strange. fascinat- 
ing stamps from Bosnia-Herzegovina, 
Monaco, Patiala, Cyprus, etc.. including 
maps ships, animals and strange scenes. 
All free to approval applicants including 3c 
postage. Garcelon Stamp Co., Box 918, 
Calais. Maine 


FREE—Pick 25c¢ worth o of s stamps from our 

first U.S. Approval Selection Ap- 
proximately 100 stamps to choose from 
Excellent value No obligation to buy 
Lists illustrating the most popular U. S 
stamps—at prices you can afford—will be 
included. Don't miss this opportunity! 
Write today, S. D. Engel Co., 38 Park Row, 
New York City 


AIRMAILS of World 19 different includ- 
ing Bolivia Triangle, World's Fair. Com- 
10ratives, new issues 5c with approvals 
itinental Co.. Dept. C, Box 639. New 
Rochelle. New York 


GORGEOUS Colors, scarce Airmail, Sur- 
charges, Charities, Sets, etc. All in our 

Big Premium packet only 3c to approval 

Buyers. Dixie Stamp Co., Dept. PS, Mil- 

waukee 3. Wis 

50 DIFFERENT ir including scarce diamond- 
shaped airmail 3c to approval service 

applicants. Avalon Stamp Co., Dept. S, 


" Springfield 8. Mass 


25 different 5c 
Marion, 


PORTUGUESE Colonies : 
th approvals. Loran Brown 
Mich 
CUBA'S Latest Retirement Set shows aged 
couple receiving pension check. This set 
sent to approval applicants for only 5c. 
Bryson Stamp Company, Drawer F-1, 
Rossford, Ohio 
FREE Magazine for Stamp Collectors! 
Send today for sample copy of the New 
Weekly stamp magazine—Philately. Com- 
plete and up-to-date U.S. and Foreign 
stamp news and features. Modern format, 
excellently illustrated. Philately, 200-PS 
So. 7th St.. St. Louis 2, Mo 
EXCLUSIVE, Serious approval applicants 
8c Hong Kong =157a 50c. Newfoundland 
=257 surcharge two cents on 30c 15¢ Haiti 
Roosevelt Mourning Issue set 35c. 40 rare 
Ph —. $1.50. Morris Stamp Co., Rock- 
away 
YOUR Ya, s Worth! Seychelles. Diji- 
boute, Angola, Chinese Hunger Stamps 
and over 100 different other stamps 
Everything 10c to approval applicants 
Atlas Stamps, 4220 West 16th., Dept 
Little Rock, Ark 
LATIN America—65 Different. includes 
Airs, commens, Pictorial. 10 countries. 
10¢ with approvals. Crescent Stamps, Lon- 
don, Canada 


FREE! Rhodesian Bi-colored Waterfall; 

old E) Salvador issues:—plus 25 different 
worldwide stamps. All free to approval 
applicants. Pladon Stamps. 1717 -S Idaho, 
Toledo 5, Ohio .al oe 
POSITIVELY Greatest free offer—Latest 

Scott's International $5.00 stamp album 

covering entire world. contains 36.000 
illustrated descriptive spaces; Scott's 1947 
Standard $5.00 catalogues ‘‘Philately’s 
Encyclopedia absolutely free to appli- 
cants for foreign approvals becoming cus- 
tomers. Plymouth Specialty Company, 
Dept. A3, Bell, California 





| proval appneents 


100 DIFFERENT Foreign stamps and Mex- 
ican banknote only 10 cents. Nagle, 1101 
Marion, Reading, Penna. 


UNITED STATES aj approvals complete cov- 

erage fine quality, attractive prices. Sem- 
inole Stamps, Box 378, Coconut Grove, 
Florida 


UNITED STATES Price list Send Postage. 
State Stamp Corp., 1225 Park Bidg.,. 
Pittsburgh 22, Penna a 
CHOCK-Pull- Stamp News, information, 
bargain ads! “Stamp Post’’, 12 issues 
20c! Station A, Pasadena, Calif 


FREE! Leeward Is., Cayman Is., Turks and 

Caicos plus 54 different mint World's 
Pair poster stamps, to approval! service ap- 
plicants sending 3c postage. Tatham Stamp 
Co., Springfield, Mass. 





300 DIFFERENT given free with approvals. 
Postage 3c. Windsor Stamps, 1435 E. 
67th Place, Chicago 37 


VICTORY Packet Free: Includes stamps 
from Tanganyika—British Cayman Is- 
lands — Anima] — Scarce Babyhead — 
Coronation Early Victorian Airmail 
— Map Stamps with Big Catalog all 
free—send 5c for postage. Gray Stamp 
Company. Dept. PR, Toronto, Canada 


FINE Approvals, freshly mounted. Fast, 

personal service. Tell me what countries 
you prefer and I'll send theif stamps. 
Milton Skinner, 438 Locust. Long Beach 2, 
Calif. 


114 DIFFERENT stamps from far away 
countries including Airmail and Free 
Pighting French to approvai applicants for 
10c. Reich Stamp Co., 4647 Kenmore, Chi- 
cago 40, Dept. 59 i 
FIVE Vatican City Stamps Free to approval 
applicants. Florida Stamp Co., Box 807, 
Miami 5, Fila ‘ 
BRITISH, Spanish and French Colonies, 
Vatican, Hitler heads, and airmail 
packet, free with approvals. Pan-American 
Stampco, Box 145, New York 33, N. Y¥. 
100 WORLDWIDE Different Stamps. 5c 
with approvals. Boerger Stamps, 202‘ 
Main, Toledo 5, Ohio 
COMPLETE Roosevelt set (4), 
Navy, Coast Guard, Marines, Merchant 
Marine (25c value) only 10c to U.S. Ap- 
Metropolitan, 140 Nas- 





. Army, 


sau, New York 7. 

ALBUM for 1200 stamps given with pur- 
chase of 25 different Iran stamps for 25 

cents Nagle. 1101 Marion, Reading, 

Penna. 

STAMPS 





It is now 106 
years since the world’s first stamp was 


100 Years Old. 


issued Every collector should have at 
least a few stamps 100 years old or nearly 
so, but have you Probably not because 
most early stamps are hard to get and are 
therefore not often offered. Nevertheless, 
we have prepared a selection of 12 all 19th 
Century stamps Very old. everyone of 
them, even if not fully 100 years old. We 
will send these for only 10c to sincere ap- 
proval applicants. Write for them today, 
and Kindly state whether approvals shall 
consist of United States or foreign stamps, 
or both. Approval Headquarters. Globus 
Stamp Company, 268 Fourth Ave... New 
York City 10. Dept. 217. 
UNEQUALLED “argain. Stamps from over 
25 countries including Fiji, Swaziland, 
Pitcairn, Tonga, Trinidad, etc. Everything 
10c to approval applicants. Bennett's, 39 
Arlington, Toronto. Canada cs 
SOLOSSAL Packets! 100 Different from 
50 countries $1.00 approvals. J. Braford, 
Cloquet, Minn 
1,000 GRABBAGS, 
25c. Sanay, 630 Bingaman 
Pennsylvania —_ Lae aaa 
UNITED States and Foreign stamps sent 
on approval; outstanding quality. low 
prices. Fred Herzberg. PS 168 Oak St., 
Elmhurst, Ill fe ~ 
FREE—Abyssinia. Cayman Islands, Tuna 
Triangle. Indochina, Syria. Ivoire, Phil- 
ippines (Jap ‘“‘Shame’’ issue), Turkish 
Harem Damascus. Cambodia, African 
Beauty’’. Pirate Islands. Colonials, others 
~All Free for 3c postage with approvals. 
Belmont Stampco, Washington 10, D.C, 


15e each Special Bags 
Reading, 





Negro Triang! e 


British, Portuguese Colonies 
3c postage. Approvals. Pot 
Washington 10,D. C 
PENNY Approvals th 

berg. Box 5441S 


Complete Balkar 
approvals Beamar 
FREE Tiny Ch 
Approvals. Seminole 
ATTRACTIVE Low Priced 
Straub’s, 506 Se 
PHILATELIC printing 
ples Acmeprint 
Carolina 
10 DIFFERENT U 
5c. Foreign J 
Baker Ave 
= our 
for Dollar 
Philadelphia 
DON'T oe. 
approvals 
Stamp Co 
9, Ohio 
ROOSEVELT 
and Vatican 
prova] Applicant 
Eliot Avenue, Rego 
50 DIFFERENT U 
list free. No 
sopolis. Mich 
“UNO” set and 350 mi 
Biehl's. Apartado 2887 
25 DIFFERENT Guatemala 
Egvpt ls 
Box Westville 
100 DIFFERENT Hung 
provals Gross Sta 
28th Street, Bro 
ROOSEVELT Argentir 
provals, Sharp. 324 Ww 
ing, Pennsylvania 
CANADA War set 10 var 
esting approvals. Rhea 
fer, Montreal 12. Canad 
FREE Jung) > Triangl e an 
also Icelan ‘d Uganda Pol 
with approvals for 3¢ t 
chard, 260 Barnard 
N.Y 


47) 


2920 


Comm 
Drama 
Iss\ Vv Appro\y 
William St.. N Y¥.C 
PORTUGAL 30 
Reidenbach, Lexi: 
PICKS 
with your 
Hollydale, Baton 
GOYA Nude (2) 
310 Quail Alban 
SPAIN’S ‘“‘Nude Goy 
Approvals ‘ 
Tamaqua. Penn 
OLD scarce US 
Slightly defecti 
gain prices. He 
._N.J 


diff 


worth of 
first o 


Rouge 


50¢ 


200 Differe 


Park 21 
MYSTERIOUS Bect 
ga, Dazzling Pitcairr 

Color Spar 
Everything x 
Walden. New York 
“‘POREIGN Approvals—-R 
Box 1007, Indianapolis 
FREE 
wis 4748 U 
ADULTS Only 
provals. Davis 
Texas 
FPREE—18 different Switzerland wi 
provals. Excel] Stamp Service, B x a. 
Chicago 90. | 


Detroit 


ian 


ies 


Ind 
100 Mixed Stamps 
mbria, Philadel 
Pictorial Set 
810 North 


Pree 
31st 


| 


to Approval Appli- 
Stamps, Box 322: 
Georgia 


Canadian. Newfoundland 
Commemoratives 10c 
696 Gerrard, Toronto 


FREE Persia Packet 
cants Everg — 
Station FP. Atlant 
Fifty including 
rl Approvals 
Reade 
FIFTY different 
provals. Arcade 
Toronto 
25 DIFFERENT 
2-lc Approvals 
Hoover, I Angeles 37. Calif 
CHINA—Every stamp with a historical 
meaning. Twenty of these colorful stamps 
= approval applicants for 10c. Collins’, 
71 yleridge. San Francisco 10, Calif 


FREE! 25 Different to approval 
applicants. Shanks Welton Way 
Inglewood, California 


LIBERAL Offer 

chelles, Gilberts 
Mozambique. Inini 
and multitude others 
proval applicants, B 
Los Angeles 53. Calif 
EXCELLENT Pictorial! Approvals 

ably Priced. Crown Stamp 
Box 331, Toronto, Canada 


RICH Man's approvals, poor man’s prices 

Grand value packet containing five For- 
eign sets. Free with approvals. Stoli Stamp 
Service, 2632 W. Burnett, Louisville 10. Ky 


WE BUY desirable stamp collections, and 
accumulations Top prices National] 
Stamp Sales, 276 West 43rd St.. N. ¥. C 


ROOSEVELT Memorial Stamps from Ni- 
caragua Argentina and Greece plus 
beautiful photo of Roosevelt “Collecting 
Stamps’ only 10c approval applicants 
National Stamp Sale 276 , West 43rd 
Street. N.Y C 
50 DIFFERENT U.S. sent free to col- 
lectors desiring to build first-class U.S 
collection with my approvals. Thompson, 
392 Chelmsford, Lowell, Mass 
KENYA, Nigeria, Etc. Fifty 
Approvals. Lists Free. J 
awa, Canada 
ITALIAN Set pict 
lini Approvals 
Ravenswood, W. Va 


WHY Wait 
Black Legion! 
mint sets (25c) 
company Verity 
14.N. ¥ 
AIRMAIL Stamps or 
write today Evening Stamp Post 
W. 34 St.. New York 1, N.Y 
GENERAL U.S. And Foreign 
Packets, Covers Prospect 
Poland 2, New York 
SU ee packet dime Approvals 
Landa, 3 N. Lake, Pasadena 4, Calif 
IRELAND. 12 Different with Approvals 3 
cents — 1175 Clay, San Fran- 
cisco 8 Cal iforn 
AIRMAILS *F different 
MacDonald 30-P, Sean 
York 34 
UNITED States 
= 496 eet) 


10c, Ap- 
“ye, 


British Empire 
Box 21. Station 


with 14- 
4357-C 5& 


Switzerland 
Carroll's 


10¢ 


Os 


Canada 
1240 
thick packet with Sey- 
Reunion, Inhambane 
Porto Rico, Philippines 
everything 10c to ap- 
irmaster, Box 1910OK, 


Reason- 


Company 


to 


10c 
Osh- 


Different 
Ethier 


uring Hitler and Musso- 
10c. William Deems 


Now's the Time! Croatia 
Eagle! Boscovich! Three 
Unhinged approvals ac- 
Stamps, 47 Jane, N r 


approval priced right 
995 


229 


Approvals 
Stamp Co 


$1.00 
Ave 


John 
New 


an 


#270, = 


Approvals 
Westport 1 
25 DIFFERENT Mint Germany 
Swastikas, Semi-postals 50c 
208 Ludlow Blidg., Dayton 2 
FREE! Mint Set 
Stampco, Box 
Florida 
1933 VATICAN 
Vargo Star mps 
ago 29. Iilir 
$3 35 VALUE 10c. Gorgeous bi- 
colored issu ne Greece Glories 
(12 values) today for this out- 
standing offer al Stampco, Yon- 
kers. N. ¥ 
25 DIFFERENT United 
memoratives 25« Steger 
Denver 3. Coloradc 
SALE ALL 10c sets 8c, & 
Airmai] Commemorative 
customers Write Now 
Dickinson St., Phila, 46, 


Hitlers 
Buckey, P- 
Ohio 
approvals 

Miani Beach 


Deane 
39 


with 
1002 


set 25 


6044 So 


with approvals 
th Fairfield. Chi- 


Imper 


States (used) com- 
1165 Downing 


sets 4c, Ecuador 
Set Free to 
Sockers, 1508 
Pa 


| 


UNITED Nations, scarce 5c U. S. Com- 
memorative and packet 30 different U. S., 
including Airmail, Commemoratives, Reveée 
nues, etc. Catalogs 65c—to approval ape 
plicants for 5c. Curhan Stamp Company, 
Dept. G., Gloucester, Mass 
MINT Set Flags 
Prova] Applicants 
5th, Portsmouth, Oh 
1000 MIXED U. S. Old and 
$1.25. Weatherby, Medina, Ohio 
1000 WELL mixed U_ 8. 25c. Monjar, 
Fairmount, Cincinnati, Ohio 
SELECTED Approvals at fair 
Blouch, Box 579, Windham, Ohio 
BEAUTIFUL Airmails 10c. Selected 
Approvals. Louis Morrison Milmont 
Park 2, Pa 
WHOOPIE! Wowie! 
stamps free! No 
& N Co., 742 Sheffield 
N.Y 
FREE—Roosevelt Columbia 
prova] applicant s. Blatt, 1015 Pine, 
adelphia 7, Pa 
INVERTED surcharge, 5c. Approvals 
Stamps, Box 139, Bangor, Maine 
S. COMMEMORATIVES, 90 different 
$1.00, 25 different 19th Century 75c. 
U. S. price list free. Write A. Bartke, Pali- 
sade, N. J 
ROOSEVELT 


$1.00 to Ap- 
Merrill, 1623 


Complete 
Louis 
10 


New, 25c, 28 
1750 
prices. 
30 
U. 8. 


Write: 
Brooklyn 


worth of 
obligations! 
Ave 


25¢ 


M 


issue to ap- 
Phil- 


Best 


U 


Nicaragua Commemorative 
First three values mint. This scarce set 

15c to approval applicants. William Thiem, 

1100', St. Paul St., Rochester 5, N. Y 


FREE—Liberia Airmai] Triangle. Vatican 
showing Jesus. Thailand. 50 year old 
American Colony, Chinese Midget. Dollar 
American, Caribbean ‘“‘PeeWee’’ with War 
Prisoners, Africa, Orient, others—all Free 
for 3c postage. Approvals. Liberty Stamps, 
2126 N. Palethorp, Philadelphia 22, Pa 
POSITIVELY Free! Scott's latest $5.00 
Internationa] Stamp Album or 1947 Cat- 
alogue to approval customers. Claire's, 
7402 Bayparkway, Brooklyn 4, N. Y¥ 
NEW Paris 
Mint Set 


Peace Conference Complete 
picturing Luxembourg Palace, 
Dove, Peace Symbol, Belgium Victims, 50 
New Mexico, 50 Timely Jugoslavia—Spe- 
cial $3.86 50 Historica] Czechoslovakia, 25 
Norway, 50 Brazil, 25 Belgium, 25 Exotic 
Peru, 25 Uruguay, 101 Hungarian War- 
Special $2.19. Both Specials instead of 
$6.05 to cone applicants $1.00 Inter. 
city Co., Port Washington, N. Y 


1000 MIXED U. S. 18. Two pounds $1.25 
_Halay, 132 West 63rd, New York 23 


PURCHASE Stamps from Purchase! 
proval service. Any country 
1209-K Woodruff, Hillside 5 


Ap- 
Purchase’s, 
N. J 


COMMEMORATIVES—60 different— 
Racine, Wis 

only 10c with 
West Cheshire, 


U.S 
25c. Crystal Stamp Co 
ARGENTINE, 40 different 
approvals. M. W. Payne 
Conn 
5 HITLER stamps, 3c with approvals 
Gaydos, Kenosha, Wis 
DIFF. Vatican City 
approvals. C. Thimot 
Somerville 44, Mass 


lists. 


10c 


12 


15 with foreign 


Whipple St., 
Sparkling va- 
Schlotzhauers, 


penny approvals 

Bargains galore! 
Shenandoah, Virginia 

ONE and Twe 

Airmails 

Stamp Co 
Y 


Cent Apprevails. Pictorials, 
ommem¢ pratives Scotty 
627 W. 239 St., New York 63, 


SUPER Value 21 different 
cans 40c. 35 different $2 
ent U. S. only $1.00 to 
cants. AAA Stamp Co 
Louis, Mo 
EXCEPTIONALLY fine, United States and 
foreign stamps sent on approval. Post- 
age 3c. Victor Tronson, Champlin, Min- 
nesota 
FREE—Airmails 
rials with approvals 
H. P. Wisehart premsoct I 
100 DIFFERENT Stamps only 
provals. Many other bargains 
man, Ida., Mich. 


famous Ameri- 
39 or 200 differ. 
Approval Appli- 
Arcade Bidg., St. 


Commemoratives, Picto- 
Enclose 3c Postage. 
Ohio e 
3c with ap- 
Apple- 
NOV 
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BRITAIN Victory set. A mint Guatemala MAKE Your Own Pipes. Detailed. illus- FREE catalog on watch repairing. radio, 
bisect pair i with personalizec trated i Makers Manual, $1.00 aeronautics, optics, etc. Engineers’ Book 
provals. Hintz : West DePere ris r Mz is, Rt. 3. Alliance. Ohi Service, 19 West 44th St.. New York City 18. 


UNRIVALED Bargain! Includes s spare time Craftsman imported | WATCH and clock repairing increasing. 
chelles. set Cypr F rt t Libia. as- riar pipes. Sterling Stiver bands. Re- | complete home study course with draw- 
I $5.00. Earn 40 (Sample mailed ings and pictures. Information free. Hous- 
$3.00) Smokers Articles 125 ton Chronometer and Watch Co., P.O. Box 

Cedar, New York 6, N. Y 1140B Houston 12, Texas 
134 TREASURE FINDERS WATCHMAKERS! Attention! ‘Simplex’ 
ROOSEVELT Tr . er 1} ylint | Pivot Polisher complete with instruc- 
' » from hemia. } . MT-SCOPE Metal Locator fully guaran- tions 30c; four $1.00. Dozen staffs $2.00; 
, teed and unsurpassed in efficiency ime stems $1.50; Mainsprings $2.50. Also hard- 
r plan, trad d access« to-get Materials. F. S. Horological Co., 





Pisher Rese arch Labor Box 43, Planetarium Station, New York 

shingtor ’ Calif a 
mp (catalog ‘ lone i - WANTED Watches for parts. old watches. 
Approvals rvland Stamps, Ar 156 TYPEWRITERS ot antiques. but old fashioned ones 
Baltimore. Md VOLUTIONARY Type Cleaner. Cleans discarded or stored as nc warranting 
on " costly repair. Damaged modern watches 
I 1 clocks anv kind or condition. trav- 
0 . — eling. repeater. alarm. French Carriage. 
Gorges pictoriais Sy UeaE ornamental, automobile. Mail insured for 


A vai pe Ye t Apne ‘ RECONDITIONED Typewriters. Printing appraisal. L. Rankin, Ocean City 7. Md 
ngfellow Ave ew re On : Jevices, Off lian 3 lies Dixie- ~ . - : 
ag « Appliances Supplies Dizie- | ‘19 WELDING, SOLDERING 


a . . . . aph. King. N.C 
65 DIFFERENT United States 10c to ap _ — ~ 
proval ¢ icants. Standard, 3817 Sa« ; NEW Model electric welder 110 volt AC- 
1 eae th ~sitcereaes — 138 WANTED DC: will weld all metals: easy to use, 


ott. Cleveland 9. Ohi MISCELLANEOUS ons. Complete with power unit, 
ize TATTOOING SUPPLIES MERCURY —Highest prices. Pree Contait n I metalic arc attachments, car- 
r Ww 


Outfits—Engraving Outfits. | .)° rite Mercury Terminal, Norwood, | [ sed A the Navy Magic Weider Mig. Co. 
re. Write, Zeis, 728 Leslie — = ANDISE kind 239-PS—11 Canal St.. New York City 
Dis ) CHANDISE of any in - ~ - 
~ East [= “Springfield. “BUILD Your Own Arcwelder’’ Inquiries 
TAXIDERMY — : oe Welcome, Welders Club, WB-3432, Chi- 
WANT to Swap—Buy—Sell : cago 54 
GLASS Eyes. finest American made, a!) Send 2 for Nationa] Swapper's Guide — . 7 —_——- - 
Taxidermy supplies. Free Catalog. E)- t's ill eager Swappers-Buyers-Sellers THUNDERBOLT —Transformer welder, 
wood Company, Dept. 235, Omaha 2, Nebr ‘ t st and opportunities to Swap- _ dial-control, 3 heat stages, 60 amps. 110 
-Sell almost anvthing under sun. Nz Volts-AC, up to 3/32 Rod, carrying case, 
132 TOBACCO & PIPES tional Swapper’s Guide, P. O. Box 415, accessories, instructions $39.50. Also “'S 
vansville. Indiana per-Welder 110 Volts, AC-DC $ 
CIGARS and tobacco bargains. Regular ——— = . = Save 2 send check. Or order C. O. D. 
size Coronas $2.95 box 50. Others $3.6( MERCHANDISE of any kind Paul, 425 | Super-Welder Mfg. Co., Dept. PSC, 23 E. 
to $10.00. Finest pipe tobacco, 8 oz, $1.6 East Jefferson, Springfield, Illinois 20th St.. New York 3, N. ¥ 
Pree catalog. Zibar Co.. Roselle 11. New | 439 WATCHES FREE information about portable electric 


Jersey WATCH and clock repairing — complete welders. Gether, DB-1615 Glendale, Mil- 
° - . waukee 


FREE To Pipe Smokers—For new pipe practical course in modern horology, - 
smoking thrilis, write us your brand of illustrated self-instruction lessons. Just SOLDERING Flux. Acid type for metal 
tobacco and get Free Package Mild, Tasty out! Low price. Fascinating 100-page illus- | working. Excellent results. One pound 
Green River’. Pete Moberly, Box 996 trated catalog Free! Write—Nelson Co., | concentrate $1.00 postpaid Randolph 
Owensboro, Kentucky Dept. 8-01. Chicago Company, Box 6223, Houston, Texas 





TREMENDOUS Bargain; Lot Lar it types. Liberal Supply Mailed $1.0 
Commemoratives sortmen riar $ pe le-Type, Capitol Station Albar 
Y 























For salvage, rescue, ex- © Mask 
ploration dives and pool © Weigh 
cleaning. Comfortable and Beit” tea 
efficient; Seals absolutely 

Low cost with long life 

Also, complete line deep-div- 

ing gear. Write for details 


DIVING EQUIPMENT & SUPPLY 
1119 N. Water Street, Milwauker w 





When Writing Advertisers 
Get into something for yourself— Please Mention Popular Science 


no time clock to punch, no seasonal 
layoffs, no special schooling, no big AN) 
investment—and be your own boss. } BREAT ~ : ASY 
There's big money in floor surfac- ) } 
ing with American sanders. ' % gf EL iS GIVING RELIEF 
omy Write today for “tell-all” TO 
, f booklet entitled “Opportu- THOUSANDS OF SUFFERERS 
nities in Floor Surfacing.” FROM THE SYMPTOMS OF 
Use coupon below and en- 
close 25¢ in coin or stamps 


to cover handling. NON. CARDIAC NATURE 


A M ER IC AN me AND HAY FEVER 


FLOOR SURFACING MACHINE CO. / SOLD ON MONEY-BACK GUARANTES 


532 So. St. Clair St. + Toledo 3, Ohio As “CAUTION Roos erature / 48 we 

Gentlemen: SN thoroughly ond vse only os a) Fer intormonen 
Enctosed find 25¢ in stamps or coin for book- SS diwvected - Tedoy' 

let “Opportunities in Floor Surfacing,“ telling 

me how | can start my own floor sanding business i y 
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Street = Write to Dept. PS 

City Stote BREATHEASY DISTRIBUTORS, INC. 
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An Ideal and Practical Gift For Any Man!| 


A DYNAMIC 
HEAVY DUTY 
INDUSTRIAL WELDER 


AVAILABLE NOW 
IMMEDIATE DELIVERIESS2 


Designed to Do High-Grade Welding Inexpensively COMPLETE 


Maintenance men, farmers, mechanics, machine shops, AMAZINGLY SIMPLE 
foundries, auto, general repair and job welding shops 1 
using the DYNAMIC WELDER find it so indispensable and TO OPERATE! 
useful that they cannot afford to be without it. If inexpe- This portable Dynamic 
rienced you can easily learn to do a variety of high- Welder, easily carried 
grade welding jobs by following the practical, simplified right to the job, can be 


operating and welding instructions furnished. operated from any con- 
venient properly wired 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 110 Volt 60 cycle 


Has eight metallic and carbon arc welding heat stages. Does work line. Can also be 


you would think only possible with o larger, more expensive machine. supplied for 220 
Volt 60 cycle oper- 


READ WHAT USERS SAY eee ation and for oth- 
Repair Shop Owner says, “It will do more than you say” er voltages and 


cycles at slight 
“1 wont to soy |! opercte ao repair gorage and am more than satisfied Y dditi 3 i 
with the welder. It will do more than you say C. P., Butler, Ohio a itiona 


raga ts i : one. 
REPAIRS “Af \ It’s the Greatest Portable Outfit 
HOME “Now tf om equipped for all kinds of welding and | must say it's the greot- 
APPLIANCES @st portable outfit for welding any man could ever wish to own. | wouldn't 
sell mine for the cost of plenty welders | hove seen which were very high 
in cost but not in convenience. You may put me on file as a booster of your 
wonderful welding product.” W. J. B., St. John, N. B., Canedo 


Better Than | Expected 
“I have done quite a little welding with my welder and will soy it is better 
MAINTENANCE AUTOMOBILE than | expected. The price, convenience, and variety of work that can be 
REPAIRS done with the Dynamic ore the attractive points.” W.R. P., Portland, Ore, 


EASY TO OPERATE! 


GET DETAILS ON OUR 10-DAY TRIAL OFFER! 


Once you see a DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you about 6c a day. Comes 
complete, ready to operate, with helmet, rods, cables, 
electrode holder and operating instructions, etc. Nothing 
else to buy. Write today for Free particulars. Act 
now and get details on our amazingly low priced 
Dynamic Welder and 10 day trial offer. 


DYNAMIC WELDER CO. 
13 East 23rd Street—GN 
CHICAGO 16, ILLINOIS 
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“Where do you get 


9” 


all that material? 


l HAPPENS to all of us on the editorial 

side here at Popular Science Monthly. 
We meet someone on a train, in a shop, at 
a commercial cocktail party introducing 
some new gimmick He savs, “Oh, ves, 
you're with Popular Science. . . .” Then 
he pauses delicately. 

“Tell me,” he says, “where do you peo- 
ple get all that material?” 

Actually, it’s a pretty simple process to 
describe, if not always so simple to perform: 





Howard W. Blakeslee, who 
wrote “Building Blocks of 
Science” (p. 104), has been 
science editor of The Asso- 
ciated Press since 1928. An 
expert in “translating the 
jargon of the laboratories 
into layman’s language, his 
work has brought him high honors in his 
field, including a shared Pulitzer Prize, the 
National Headliners’ award and the Westing- 
house Medal for distinguished science writing. 





we go looking for it. Because we know fairly 
well the kind of things which interest you, 
we know what to look for and where to look. 

This organized looking begins with an 
editorial organization not unlike that of a 
metropolitan newspaper. PSM’s reporter- 
editors keep a watchful eye on the various 
fields of interest. In every field, there are 
definite sources of news. 

Some of these sources, like the big indus- 
trial companies, keep us informed of de- 
velopments. Some are inclined to be coy 
and secretive, but a good reporter has a 
nose in the trade winds; and it is always 
astounding how much the trade, including 
the competition, knows of new ideas. 

Behind PSM’s reporters are their “con- 
tacts’"—the countless friends in the know 
902 Ponutar 
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who pass on a tip. Beyond PSM’s staff are 
the contributors: the trained observers who 
may be college protessors, master mechanics, 
newspapermen in other cities, or professional 





William P. Vogel, Jr., who 
wrote “Science's Bob Fel- 
ler” (p. 92), had a compre- 
hensive background in 
newspaper and magazine 
work before he became a 
free-lance writer. He 
worked for the New York 
Herald Tribune, PM, and Fortune, among 
others, and in 1939-1940 he was a Nieman 
Fellow at Harvard. His hobbies reflect his 
interest in science: tinkering with sound 
systems, studying physics and electronics. 





writers who know what we are looking for. 
These people are constantly suggesting 
stories. We, at our end, are constantly as- 
signing stories to contributors who have 
proved their abilities in special directions. 
Here are three of the men who contributed 
major stories to this issue, for example. 

All of these stories are written especially 
for Popular Science Monthly. And all of 
them were carefully blueprinted before they 





George H. Waltz, Jr., who 
wrote “Electric ‘Slingshot’ 
Launches Planes” (p. 81), 
has been a writer and edi- 
tor for 17 years, 13 of 
them with Popular Science. 
He got his first job with 
PSM because the magazine 
wanted an engineer, which he was, and he 
wanted to write, which he’s been doing ever 
since. As an AAF officer, he flew 250,000 
miles gathering material for air manuals. 





were written to fit PSM’s purpose as well as 
its space. This made-to-measure writing 
and editing is true of all the hundreds of 
stories, pictures and captions which go into 
PSM’s minimum of 148 editorial pages in 
each issue. 

Where do we get all the stuff? Every 
month, when the advance copy of the forth- 
coming issue thumps down on my desk and 
I look it over for the first 
time, as a reader, I won- 
der myself! 
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The RCA Electron Microscope’s magnifying 


al 


power is now doubled—from 100,000 to more than 200,000 times! 


A new weapon “pointed at the heart” of tuberculosis! 


The RCA Electron Microscope 
can recognize 50,000 distinct 
particles in the width of a hair! 


1 


Through 
before 
examine in detail the 


such magnification 


nevel possible science 


can now 
structure of the tuberculosis ba- 
cillus (shown above ) —in its vital 
search to learn why these organ- 


isms behave the way they do. 


New knowledge 


Viruses and liv Ing 


ot the fine 
structure ol 
cells will also be of inestimable 
battle against still 


unconquere d dise ases. 


value in the 


The RCA Electron Microscope 
was developed and perfected at 
RCA Laboratories. And when- 
ever } RCA Victor 
Victrola* or radio or television 
that the 
neering and research of these 


you see an 


receiver you know plo- 


same RCA Laboratories are be- 
hind it, making it one of the finest 


instruments of its kind science 


has yet achieved 


Radio Corporation of America, RCA 
Building, Radio City, New York 20... 
Listen to The RCA Victor Show, Sundays, 
2:00 P. M., Eastern Standard Time 
the NBC Network 


over 
*Victrola T. M. Reg. U.S. Pat. Off. 


THE RCA ELECTRON MICROSCOPE 
is now essential equipment in 
may research laboratories 
and industrial plants For de- 
tails, write to RCA Victor 
Division, Camden, N. ] 


RADIO CORPORATION of AMERICA 


Toe6 303 











ACCURATE OPERATION is assured 
through large, greduated collars on 
cross-feed and compound rest screws, 
and through convenient apron controls. 





TAPER ATTACHMENT fer 9-inch 
lathes, designed and built for accurate 
taper turning and boring. Features de- 
gree and taper-per-foot graduations. 


POPULAR 
304 SCIENCE 


South Bend Lathes bring ¢o all machining operations the pre- 
cision which makes fine craftsmanship possible. The ability to 
do fine work is further aided by the ease with which these 
lathes can be operated. Easy-to-read, accurately graduated 
micrometer adjustments, and smooth, positive action of easy- 
to-reach controls encourage operators to put forth their best 
efforts. These worthwhile features are important not only 
in large industrial toolrooms and manufacturing plants, but 
in the smallest shop. Investigate the many 
advantages which versatile South Bend Pre- 
cision Lathes can give you. 
FREE CATALOG — Write for it! it ifustrates and describes 


all types, sizes, and models of South Bend Lathes. Specify 
size in which interested — 9", 10”, 13", 14-1/2", or 16" swing. 


LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 


456 E. MADISON STREET e SOUTH BEND 22, INDIANA 





RE LOOK INSIDE. ..IT TELLS HOW TO GET— 
To New Members Membe < a 
To ective a clw 


The Very Latest’ wor one put THREE 


MIGNON (_ BRAND-NEW MYSTERY NOVELS 
A CHEAT tecinae deci ot inet AlN Complete in One Volume! 


hours of exciting reading yours FREE, 
as a Mer aberthip Gift ‘foom the Detective Book 
Club! You get t olume containing three COM. 
PLETE $2.00 mystery novels—a $6.00 value 


The Murd 


By Vera wae 


HENRY PENDLETON was th 
Cf met ape sma tegen MAGINE! 3 complete mystery novels—the very 


denly Henry's mink-clad coms latest thrillers by 3 top-notch mystery writers, 
[ enry was found Murder c ci 7 
pa Yours FREE, on the remarkable offer described inside. 


READ DETAILS INSIDE... THEN MAIL POSTAGE-FREE CARD 
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ACCURATE OPERATION is assured 
through lerge, greduated collars on 
cross-feed and compound rest screws, 
and through convenient apron controls. 





TAPER ATTACHMENT fer 9-inch 
lathes, designed and built for accurate 
taper turning and boring. Features de- 
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SOUTH BEND 


456 E. MADISON STREET e 
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To New Members 


The Very Latest | 
MIGNON ¢ 


A GREAT three-in-one detective book that brings 


vou hours of exciting reading—yours FREE, 
as a Membership Gift from the Detective Book 
Club! You get this volume containing three COM 
PLETE $2.00 mystery novels—a $6.00 value 









The Murde 


By Vera Casp 
HENRY PI ENDLETON was the! 
tor } Stork Clul 
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Five Passe 
By Mig! 
EIGHT people in a lifeboat—nearly 
ship. In fact, of of them IS d “ 
THEY ‘SAFE? 
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ALL Veronica Gorgeous O'Hara W 
ED was a ticket to Hollywood tame 
she GOT was a ticket-—TO MUR 
No. 1 on the murder parade was 
Madigan. 1 beer 
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three BRAND-NEW top-not y novels each montl 
or the usual pr ¢ of ONE! tnd EACH t 4 0s nplete, 
full length, novel. So at your eyes may be opened to w ul 
nembers ha been « f ted t i pt th i st 
three-in-one Clu FREE. 
ah ago ght se rately tk y LATEST tr mphs of 3 famous 
mystery auth ild pay a $ (THE MURDER IN 
THE STORK CLUB | mltwenaielsan ately in book for 


It's an exclusive pr 
new member you do nt pay a cent for 


How You Can Get the Best Mysteries 


About 300 new detective books are published every year. It's hard 
to find the best. But a mystery by Eller Queen Mignon Eberhart, 
H. W. Roden, Erle Stanley Gardner, Vera Caspary, or Agatha 
Christie is sure to be good! ALL OF THESI ind many other 
famous writers, have had t ks s ted by tt ( t Many ar 
members themselves 

The Club's selections art ALL mew books. As member, 


get 3 of them in one volume (a $6.00 value) f: t only $1.89! 
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Mysteries by NERA CASPARY (<zi8% 
s. EBERHART 24 H.W.RODEN 


without paying a cent for it! = 







Each of these t novels is a Suspense packed, 
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SEND NO MONEY 
Cut Out and Mail This Card 


NO POSTAGE NECESSARY 


Walter J. Black, President XxQ 
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DER! « sw , oA ong One Park Avenue, New York 16, N. Y. 

Spike s 

1 seen Spike - } Please enroll me as a member and send me, FREE, the three-in- 


one gift volume pictured on this page. In addition, send me the 
current triple-volume of the month, which also contains three com- 
plete new detective books. 


IVES YOU THIS TRIPLE-VOLUME FREE 


You Enjoy These Four Advantages! 


This does not obligate me to take every monthly triple volume 
during the next 12 months. I may take as few as four during this 


period, if I so wish 
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tective book »¥ tw i I will receive an advance description of all forthcoming selections 
ks a it and may reject in advance any volume I do not wish to own. I neec 
we w t send no money now, but for each volume I do accept I will send 
j - ' tective masterpieces. ! = $1.89, plus few cents mailing charges, as complete payment, 
. ' within one week after I receive it. (Books shipped in U.S. A. only.) 
i rd NOW for Your Free Book! : / 
_ vant rE COPY of this triple-volume now, you 
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as four ¢ é f the next month's selections will be Mrs } — 
er you me you do not Miss Please Print Piainty 
wt wit! 
nt. ‘ : ‘ promptly 
S ( ply 1 f 
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2 ————— if any State - 
One Park Avenue, New York 16, N. Y. | 








ot fall_and 
forget it till the first 


Get set for winter driving now — with America’s favorite anti-freeze 
that keeps your engine safe all winter long 


@ You don't gwess with “Prestone”’ 
anti-freeze; you know you're safe from 


anti-freeze for everyone this year, you'd 
better get yours early . .. see your 


freeze-ups, no matter how suddenly the 
thermometer dives. For, when you put 
in “‘Prestone” anti-freeze, it stays put. 
There's no boiling away or foaming off 
++.Mo constant adding and testing. Ic 
prevents rust and corrosion too! Be- 
cause there's not enough ‘‘Prestone” 


dealer on that first chilly day. You'll 
have never a care till the warm days 
of spring — with “‘Prestone’’ anti-freeze. 
NATIONAL CARBON COMPANY, INC. 
30 East 42nd St., New York 17, N. Y. 


Unit of Umon Carbide and Carbon Corporation 


cra 


The words “Eveready” and “Prestone’”’ are registered trade-marks of National Carbon Company, Inc, 


SORRY — there still isn’t quite enough “Prestone” anti-freeze for all who want it, because— 


“Prestone” anti-freeze, like most other 

products, depends on the utilization of 
raw materials and equipment drawn from 
many fields. Recent industrial dislocations 
have affected our ability to acquire and con- 
struct the new facilities necessary to meet all 
needs. This plant-expansion program, not 
authorized during the war, has of course 
been planned for years. It is well advanced, 
but the real benefit will not be felt in 1946. 


PRESTONE: 


MARK 


a em - 


“Prestone” anti-freeze must be produced 

and packaged many months in advance 
of cold weather. Last spring and summer the 
world-wide food shortage diverted packag- 
ing materials to the need of starving millions, 
So your dealer may be selling “Prestone” 
anti-freeze from 5-gallon cans in addition to 
the familiar |-gallon cans. This shortage of 
packaging materials also adversely affected 
our ability to meet 1946 requirements, 


SAME PRODUCT 


965 


SAME PRICE 


ANTI- 
REEZE 


“YOU'RE SAFE AND YOU KNOW IT!“ ONE SHOT LASTS ALL WINTER 


Rte wag me 





